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The Power Show 


EXT week is Power Week in 
New York. 


The Power Show will be open. 


There will be thousands of owners, 
managers and engineers of power plants 
come to see the latest developments 
in appliances, apparatus, methods and 
materials for their use. 


And at the meeting of the American 
Society of Mechanical Engineers, simul 
taneously in progress, papers will be 
presented and discussed by the leading 
exponents of power-plant practice. 


~ Did you ever think how many things 
there are of which you got your first 
knowledge at a Power Show or Mechan- 
ical Exposition, or some kind of a Fair? 


In what clumsy and ineffectual ways 
we would be doing things if it were not 
for the inventions and developments 
that are there on exhibition. 


But just as in one’s own day’s work 
one might as well not have a thing as to 


have it and not know it, so the craft 
collectively suffers by lack of universal 
knowledge and appreciation of the 
tools and materials at its command. 


These expositions offer the best of 
opportunities for the producer and 
promoter of such appliances and sup- 
plies to meet their potential customers 
and users. 


And for the user to meet the pro 
ducer of the machines that he runs and 
the materials that he works with and to 
discuss with him their performances 
and maintenance. 


And they afford opportunities for 
the meeting and reunion of managers, 
and engineers, and the exchange of 
experiences, plans and views. 


I have attended many of them and 
never one without seeing something 


new or somebody 
with something in- 
teresting and valu- Sows 


able to tell. 
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POWER Stands for... 


1. Making Power When It Should Be Made 

2. Buying Power When It Should Be Bought 
3. Cheaper Power Through Modern Equipment 
4. Easier Financing of Equipment Purchases 

5. Better Use of Byproduct Heat and Power 
6. Operating Methods That Save Money 

7. Less Waste in Transmission and Application 


The Other Half 
of the Picture 


HERE is a tendency to view power problems largely 

from the viewpoint of generation, probably because 
of the spectacular advances that have centered around 
this phase of the subject.. Nevertheless, in a broader 
sense, power problems exist in many places where no 
power is generated and even where no steam is produced. 
In such cases the work has to do with heat utilization 
and power application to various services. To many 
designing engineers and operating men these are as im- 
portant as generation, because the opportunity for pre- 
venting waste in application is just as great as the 
opportunity to save in generation. 

With the idea of drawing attention to the magnitude 
and importance of some of these services as applied to 
manufacturing plants, office buildings, department stores, 
theaters, etc., the plan of this issue was conceived. 
Detroit offered a favorable setting, because of its present 
construction activity, the fact that most of the newer 
buildings of its downtown section purchase both steam 
and electricity, and because of the many interesting steam 
and power applications in its automobile plants. 

For co-operation in the preparation of this material, 
acknowledgment is made to Smith, Hinchman & Grylls, 
consulting engineers and architects, of Detroit, who de- 
signed many of these newer installations, also the Ses- 
sions Engineering Company, who handled the Packard 
rehabilitation, and to Albert Kahn, Inc., who were 
responsible for the work at the Chevrolet plant. 
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When Disorganization 
Means Death 


O THE annals of the sea there has lately been added 
another major tragedy—the sinking of the steamer 
“Vestris,” with a loss of more than a hundred lives. 
Unlike most of these tragedies, however, there is serious 
question as to whether the accident was preventable— 
so serious in fact, that several official investigations are 
being made to fix responsibility. 
We of Power’s family are not directly concerned with 
marine disasters. Yet there is a message in this sinking 
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which is directed to us all. Whatever may have been 
the cause, whatever the deeds of heroism or cowardice, 
all are agreed that disorganization reigned throughout 
the tragedy—disorganization that meant death. And or- 
ganization is the bedrock upon which power stands. 

So smoothly, as a rule, do our organized affairs run 
on that we scarcely realize the painstaking care with 
which they were planned. Highly developed boilers, 
turbines, pumps, condensers, do their work while we sit 
by, only needing to manipulate a lever, turn a valve, 
watch a gage, to insure that the system will continue to 
supply its load. But suppose there is trouble—without 
warning, a short circuit, a fire, a break in some important 
machine, and you have instantly the situation in which 
organization alone can save the day or disorganization 
mean death or serious loss. It is then that safety meas- 
ures come into play; it is then that men’s ability to lead 
or be led, to think for others or to act on others’ thought, 
to liquidate long years of training in one cool moment 
of action, means the safety of employees or public or of 
a company’s good name—the maintenance of service in 
spite of odds. ’ 

Thus the “Vestris” serves as an example not to 
mariners alone, but to all who work in groups however 
large or small—a warning that the most important func- 
tion of organization is to stand by in emergency, lest 
disorganization mean disaster. 


The Purchase of 


Service in Detroit 
ia SERVICING modern office buildings the trend 


seems to be toward the use of purchased current. 
With rates for electrical energy more favorable than in 
former days, particularly where it is feasible to buy at 
a primary rate and resell to the tenant at a profit, with 
little or no use for exhaust steam during the summer 
months and usually a lack of cheap condensing water, 
the old margin between private generation and central 
supply practically has disappeared, so that the incentive 
to install a plant in buildings of this type is becoming 
less frequent, and in certain localities, such as Detroit, 
apparently has been eliminated. In fact, a number of 
the very recent buildings of this city, given mention else- 
where in this issue, are purchasing not only current, but 
steam as well. 

Back of this movement in Detroit there are a number 
of reasons, most important of which are the liberal and 
mutually equitable policies conceived and carried out by 
the utility. 

Through careful studies of the growing power and 
lighting requirements the company keeps its generating, 
distribution and substation capacities ahead of the de- 
mand, so that there is no delay in bringing power to 
newly developed industrial centers or to rapidly growing 
plants. To all districts where relatively heavy power 
demands may be anticipated, an adequate number of lines 
is provided, so that individual users may be serviced by 
two or more lines over different routes, insuring in this 
way dependable throw-over service in case of trouble. 
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A specially useful service is the selling of line mate- 


rials to the customer when an emergency arises. For 
example, the company keeps a stock of transformers on 
hand to loan in emergency cases until the customer can 
purchase new equipment or repair that out of commission. 

Another feature tending to improve electrical service 
in the downtown district is the installation of extensive 
4,800-volt three-phase distribution lines with the object 
in view of ultimately eliminating the costly direct-current 
systems originally provided. With a material reduction 
in the investment in copper and reserve plant equipment 
in substations, the company is able to sell current at a 
favorable primary rate advantageous to the customer and, 
all things considered, more profitable to itself. This 
arrangement permits the customer to buy at a wholesale 
rate and retail the lighting current to his various tenants. 

Prompt servicing of these primary installations when 
an emergency arises is another advantage to the con- 
sumer, as he is not called upon to employ experts to care 
for the high-tension equipment: other than the ordinary 
cleaning and maintenance. Special inducement to im- 
prove power factor is provided in the form of a rebate 
on monthly bills. 

These and other factors made possible by the fair- 
mindedness of the utility, coupled with the lack of space 
in the average office building or store, are some of the 
reasons that have brought Detroit to the front in the pur- 
chase of service. 


The Ebb in the Shipping Tide 


IKE all tides, that of the Diesel conversion of the 
Shipping Board vessels has reached high and is now 
on the ebb. 

During the last five years it has been impossible for 
two men interested in internal-combustion engines to 
separate without discussing the wonderful opportunities 
the Diesel program of the Shipping Board offered Amer- 
ican engine builders. Showing no favoritism, the Board 
placed orders with the few firms equipped to build large 
engines, and encouraged others to get into the game. 

The funds for the conversion program have been spent, 
and Captain Gatewood is credited with stating that no 
more large engines would be purchased. 

The question to be answered is: What are the engine 
builders to do with the machinery and organization built 
up to construct these marine engines? Are they to be 
left high and dry, to rust away until shipping receives 
another impetus? As the engines were bought at close 
prices, few builders can claim any profit or justify the 
enormous development costs except on the grounds that 
subsequent orders would be profitable. But where are 
these future contracts to be found ? 

There are many industrial plants in this country, gen- 
crating or buying energy equivalent to the output of a 
large Diesel, and it is here that other Diesels must be 
|'aced, to turn the marine development into a profitable 
venture. To the industrial field only can engine builders 
ook for a prosperous future. 
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Anniversaries 


WENTY-FIVE years ago the City of Chicago made 

the first commercial use of electric power generated 
by a large steam turbine. In that year the Fiske Street 
Station was built and two 5,000-kilowatt vertical turbine- 
generators were installed. It was called a doubtful ex- 
periment, one to be undertaken only by those financially 
capable of sustaining the loss if the turbines failed. 

How far we have traveled in twenty-five years! Out 
of the age of human muscles into the Age of Power. 
Out of the day when the unwieldy size of the recipro- 
cating steam engine was rapidly setting a limit to its own 
power, into the day when no engineer will commit himself 
as to what the ultimate size of the steam turbine may be. 
Almost, even, to the day when mere Gargantuan size has 
ceased to have any special significance, and in which 
commercial economy and thorough utilization of re- 
sources are the highest goal, instead. 

An anniversary is no more than the end of a period 
based upon some other day of achievement. Though we 
seem to have plenty of such days, there are always more 
coming. If we look closely we can see why. It is 
inspiring to count the years since some great thing 
became history. But it is an even greater inspiration to 
realize that today and tomorrow are even now becoming 
the basis of some future anniversary. And greatest of 
all is the knowledge that no matter what has gone before, 
the future of achievement is certain to reduce past 
records to insignificance. 


Chimney Linings 


O* E often marvels at the persistence of practices that 
are continued long after their need has disappeared. 
At some time in the past, flue-gas temperatures were so 
high that it seemed desirable to line chimneys for some 
portion of their height with second-grade firebrick. 

Flue temperatures are now often as low as three 
hundred and fifty degrees. Firebrick is used when the 
temperatures are so high that ordinary hard-burned 
brick will soon fail. The flue temperatures now com- 
mon are certainly not beyond the range of ordinary 
brick. Furthermore, if firebrick is needed in the lower 
portion of the chimney to withstand the flue-gas tem- 
peratures, why is it not required all the way up, for the 
temperature gradient in a large chimney is not large? If 
ordinary brick has served satisfactorily for the upper 
portion of the stack, why not use it also in the lower 
section ? 

If firebrick is installed as insulation in the lower por- 
tion, a high price would seem to have been paid for 
insulation, for other cheaper materials would serve quite 
as well. The successful operation of many unlined 
concrete chimneys would indicate that insulation lining of 
refractories is in general unnecessary. These questions 
deserve careful consideration and unless the practice 
can be fully justified, it should be definitely labeled as 
an antique. 
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CO-ORDINATING STEAM 


or Heating and Process 


By R. J. Gaupy 


Executive Engineer, Sessions Engineering Co. 


An extensive rehabilitation program of the 
Packard Motor Car Company involved re- 
placement of engine-driven direct-current 
units, by joint service from the utility and 
a turbine unit which also supplies bled steam 
.for process and whose condenser is the 
heater for a_ forced-circulation hot-water 
heating system. Power is generated only to 
the extent that it is available as a byproduct 
from heating and process steam. A modern 
boiler plant with automatic control replaced 
a long line of obsolete boilers, and evapora- 
tors have been installed at a distance from 
the plant to generate steam for the ham- 
mers. 


HEN the Packard factory was established years 
ago, power was provided by engine-driven 
generators supplying direct current. The plant 
operated non-condensing, and the exhaust steam was 
used for heating during the winter. As the demand for 
power grew, it became obvious that expansion along 
‘similar lines would not be economical, and blocks of 
load, as they later developed, were supplied by public 
utility service, but the originally developed load con- 
tinued on direct current from the private power plant. 
Among the departmental activities incidental to the 
making of a quality product is the foundry which turns 
out motor castings. A forge shop completes with steam- 
hammer equipment the line of forgings that enter into 
engine and chassis assembly. The wood-working plant 
receives kiln drys, cuts up and shapes the wood parts 


entering into the construction of the body. A complete 
heat-treating plant handles forgings, gears and similar 
products. In the sheet-metal division all the body and 
assembly sheet metal is worked up from standard sheet. 
Incidental to the finish of component parts other than the 
general body finish, the polishing, chrome plating, baked 
enameling, graining and other items of trim finishing are 
integral with the group of manufacturing buildings. This 
brief outline gives a picture of the variety and number 
of activities that have requirements as to power and heat. 


Economy CoNntTROLS OUTLAY 


The company has analyzed its power-supply problem 
to the end that capital that might be more effective in 
manufacturing outlay, will be tied up only in the sup- 
plying of power and heat to the extent of satisfying the 
internal requirements as to continuity. The large 
quantities of steam required enforce the maintenance 
of a steam generating plant. The steam serves prin- 
cipally the building heating load, the forge plant ham- 
mers, certain manufacturing processes, dry kilns and 
the production of power. 

All the power beyond that available from the initial 
plant installation has been supplied by the Detroit Edison 
Company through primary power lines brought into the 
center of power distribution. The additional power, 
as it became necessary, was in some instances directly 
installed as alternating-current power, but the increas- 
ing saturation in the areas served by the original direct- 
current distribution required that part of the purchased 


New synchronous-motor- 
driven air compressor 


The new boiler installation 

operates at 325 lb. pressure 

and is equipped for automatic 
control 
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DEMANDS 


power be converted to direct current, so as to utilize 
the distribution and equipment as laid out, and handle 
the growing load. 

This condition obtained until 1924, when, in the in- 
terests ef over-all economy, the program of rehabilita- 
tion was initiated. The conversion from direct to 
alternating current was not possible as a complete 
change-over. The policy was established at that time 
that all additional equipment and all departmental re- 
arrangements, where a definite reconstruction was 
required, should be supplied with alternating current. 
This transition has been progressing consistently, so 
that ultimately the entire supply will be alternating 
current. 

The problem of factory heating is a large one owing 
to the enormous manufacturing areas served and is 
accentuated by the fact that in many processes, prin- 
cipally in body finishing and wood manufacturing, the 
quantities of air removed from the manufacturing area 
present a special problem in delivering the quantity of 
replacement heat necessary to sustain suitable working 
conditions. 

In establishing the over-all economic balance, the con- 
currence of loads is perhaps more important than 
ingenious economies. The bulk of the lighting load 
increases materially during the winter and concurs to a 
certain extent with the increased seasonable heating load. 
Use of process steam load is concurrent with the manu- 
facturing hours throughout the year and has a slight 


with Generated and Purchased Power 


but unimportant seasonal variation. Heating is purely 
a seasonable load varying not only with outdoor tem- 
perature, but also, owing to exhausted air, with the 
manufacturing hours. However, during the heating 
season this load carries on through the non-manufac- 
turing hours and any byproduct power that can be gen- 
erated from the heating steam during the night is prac- 
tically useless. The week-end conditions are similar to 
the non-working hours during the week. 

The manufacturing power load carries on uniformly 
throughout the year and is concurrent with the produc- 
tion hours. This power load varies with the total fac- 
tory production, which is constantly increasing, and is 
carried on through the non-heating season, so that what- 
ever byproduct advantage may be taken of power gen- 
eration incident to heating is completely lost when the 
outside temperature eliminates this service. 


BULK OF POWER PURCHASED 


An analysis of any manufacturing service of supply, 
however attractive the different increments may be, 
must take full account of the concurrence of these 
elements to arrive at any intelligent solution. With 
a full realization of the advantages possible from gen- 
erating power as a byproduct, the engineers analyzed 
thoroughly this phase of the problem and determined 
that outside purchased power was more economical than 
to develop a prime generating capacity with sufficient 
reserve to protect the motive power load at all times. 
The utility has co-operated to the fullest extent in work- 
ing out a joint service that will permit the owner to 
utilize that power which can be generated concurrently 
with the steam load or utilization of heat. 

The power plant originally contained direct-current 
generators, steam-driven air compressors and a multi- 


Evaporator installation, oper- 

ating two-effect to deliver 

make-up water single- 
effect for process steam 


Packard engine room, show- 


ing new turbine unit between 
engine-driven generators 
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plicity of small vertical boilers. In undertaking rehabil- 
itation, it was necessary to work out a design and con- 
struction program, so that the manufacturing plant could 
operate without restriction. The old boilers were taken 
out in small groups, the foundations removed, excava- 
tions made and the superstructure rebuilt within the 
inclosure of the old boiler house. Where eleven old 
vertical boilers originally were in line, there are now 
installed four 12,000-sq.ft. bent-tube boilers arranged 
for operation at high rating and served by the stack that 
accommodated the eleven small boilers. 

Generation of steam at the wood mill from wood 


erated, must carry these light total loads as consistently 
as it handles the maximum conditions under the sustained 
high-load winter period. 

A forced- and induced-draft installation embodied in- 
tegrally with a rotary preheater for each boiler has been 
particularly effective in improving boiler efficiency. A 
typical condition shows stack gases leaving the boiler at 
600 deg. F.; leaving the preheater at 330 deg., and com- 
bustion air to the stoker at 350 degrees. 

Seasonal variation in unavoidable makeup water dic- 
tated against the use of any elaborate system of water 
walls. The boiler housing, therefore, is a refractory 
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Plan of station, showing location of equipment, new and old 


waste and at the forge plant by an isolated boiler house 
has been eliminated and the entire steam generation con- 
centrated at the main power house, the wood refuse 
being transmitted to the point of central steam supply 
and the steam being delivered from the main boiler house 
to the forge plant. 

Inasmuch as steam distribution is principally allocated 
to heating, processes and forging, all allowing byproduct 
power generation between boiler pressure and the point 
of use, careful consideration was given as to what pres- 
sure would give maximum byproduct results without 
sacrificing economy and would not be too high to allow 
of constant operation in handling a swinging industrial 
and seasonal varying load. A pressure of 325 lb. was 
established as the compromise between economy and 
practical operation. 

There are times during the year when one or more 
boilers may be assigned to operate at constant over-rating 
to carry a block load perhaps for periods of long dura- 
tion. Then, too, during both the heavy and the light load 
seasons, the load may vary widely during production 
hours, with all of the hardship which noon hour and 
similar periodic unloadings impose. There are periods 
when steam load must be supplied for various processes. 
For example, during the summer nights the kiln loads 
are still required to be served and the boiler plant, as op- 
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setting over an underfeed stoker driven by an individual 
motor. The bank of four new boilers has automatic 
combustion control. 

As to boiler feed the original plant had the returns 
from the heating system as far as they could be recovered 
and also the returns from the process steam. The sea- 
sonal atmospheric exhaust at the engine plant and at 
the forge plant were required to be made up with raw 
water. With the present installation the condensate from 
the turbine is returned to the boiler system. 

Process steam returns that are recoverable are still 
brought back to the boiler-feed system. The process 
steam not delivered through the turbine is supplied from 
evaporators, so that the system is closed by the return of 
the evaporator drips. The forge plant at which exhaust 
steam loss was most critical, is supplied by a separate 
high-pressure steam line running from the power house 
to the extreme north end of the plant, where a single- 
effect evaporator serves as a steam-fired boiler. The 
high-pressure steam in this evaporator generates steam 
for hammer purposes from raw water. Much of the 
hammer steam is exhausted to atmosphere, but the boiler 
water is recovered by the return of the condensate in 
the evaporator to the main boiler-house feed-water sys- 
tem. The handling of these returns, both high- and 
low-pressure, is divided between a closed heater with a 
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Switchboard which controls circuits to the various manufacturing departments 


maximum pressure of 50 Ib., which takes the flash from 
the high-pressure returns, and a pair of deaérating open 
heaters that absorb the low-pressure exhaust and the 
accumulation of the colder returns. 

There are still in the boiler house two main steam 
header pressures. The boilers utilizing the wood refuse 
from the wood mill and the remaining old boilers con- 
tinue to operate at 150 lb. The new boilers, operating 
at 325 lb. pressure, have their own boiler feed pumps. 
The water for the low-pressure boilers is taken from 
the open heaters and the supply for the new boilers from 
the closed heater, which also receives supplemental supply 
from the excess that has accumulated in the open 
heaters. 


TURBINE AS Bypropuct PowER GENFRATOR 


The turbine installation is justified primarily by the 
byproduct power possible from the heating steam. When 
it is realized that, with a modern turbine exhausting to 
a surface condenser from which the circulating water is 
carried through the factory heating system, one kilowatt 
of load during the maximum heating season can be de- 
rived from every 75 sq.ft. of radiation installed in the 
factory, then the effectiveness of this system is obvious. 

Taking 325 Ib. steam at its throttle, the 
turbine has a bleeder connection:at 85 
lb. to supply such process steam 
as is utilized at this pressure 
during the time when it is 
available from the tur- 
bine. The balance 
of the steam pass- 
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ing through the turbine is that needed to deliver the 
factory heating requirements, a vacuum consistent with 
the required water temperature being maintained. 

This turbine is not called upon to carry any definite 
electrical load. The gross electric requirements of the 
factory are several times as great as the maximum tur- 
bine output. The turbine, therefore, receives all steam 
that can be used effectively for process and heating and 
generates the amount of electric energy resulting from 
the steam thus passed through it on the way to these 
other services. 


TURBINE TIED IN WITH SUBSTATION 


Concentration of the control of services of all different 
types at the main power house demanded the installation 
of a 4,600-volt primary substation. The turbine unit 
therefore, ties in with this 4,600-volt bus, and all the 
power lines from the utility company, which originally 
were brought up in the manufacturing area, are now 
concentrated at this central point of distribution. Allo- 
cation of public utility and turbine power is made through 
radiating feeders to the various transformer stations at 
load centers that have been located throughout the manu- 
facturing area. 
| Elsewhere in this issue space is given to 

the forced-circulation hot-water heat- 
ing system and to process steam 
requirements. In a succeed- 
ing number more atten- 

tion will be given to 

plant detail and per- 

formance.—E pb 1 - 
TOR. 


Airplane view of 
the Packard works 
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Pipe lines are 
carried over- 
head to the 
forge shops. 


Process Steam for Forge Shop 


AT DODGE BROTHERS 


Furnished by New Boiler Plant 


BOUT three years ago, Dodge Brothers, of Detroit, 
now controlled by the Chrysler Corporation, 
found it necessary to increase facilities. New 

buildings were required and as the site was fully occu- 
pied, it was decided to remove the forge shops from the 
main plant. The serious vibration from the heavy 
hammers and interference with routing influenced this 
decision. 

A tract about a mile distant was available on which 
a large ordnance plant had been erected during the War, 
together with a boiler plant containing eight stoker- 
fired return-tubular boilers operating at 125 pounds. 

Shared by Graham Brothers, a subsidiary, this 
ordnance building had been utilized for miscellane- 
ous purposes since the War. Space was available 
for the new forge shops, for which four main one- 
story buildings were erected. These were the die 
shop, the light hammer building, the heavy hammer 
shop, and a heat-treating building. 

Practically all the light hammers are motor-driven 
with purchased current. On a few of the heavy 
hammers motors are used, but they are mostly steam 
driven. Other uses for steam are for a large air 
compressor to supply air to the 
shops and the heat-treating furnaces. 
Steam is used also for cleaning 
dies, for heating the oil storage 
and to drive the pumps deliver- 
ing the oil to the furnaces. 
Exhaust steam from the ham- 
mers and the compressor is 
available for heating and in 
summer is wasted. 

This, however, is only 
temporary, as plans have 
been made for a_ turbine 
house in which high-pressure 
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turbines will be installed with bleeders to supply steam 
at 10 lb. for heating. Or an excess of exhaust steam 
may be fed back into the turbines. 

Four 7,500-sq.ft. bent-tube boilers are now installed 
in a new boiler house and, in conjunction with the 
ordnance building boiler house, are meeting present 
requirements. The boiler houses are interconnected by 
a steam line carried on a steel bridge. The steam 
supply lines to the shops are carried overhead in the 
same way. Either boiler plant can supply either of 
the two groups of buildings, although the return- 
tubular boilers serve more asa reserve and will be 
discarded when additional boilers go into the new 
plant. 

The boilers deliver into a 12-in. header from 
which a 14-in. main supplies steam to the shops. 
Other connections off the header supply the soot 
blowers, the stoker power dump cylinders, an 8-in. 
line to the turbine-driven pumps and, if necessary, 
live steam through a reducing valve to the open 
heater. 

Three boiler-feed pumps have been provided, two- 
turbine-driven and the other motor-driven. This is 
the ultimate plan for the six-boiler house, having 
a turbine-driven pump for either side with ample 
capacity for the three boilers to be served and 
one motor-driven pump as a reserve. 

The stokers serving the new boilers are of 
the seven-retort, underfeed type, each 
driven by a direct-current motor. Air for 
each row of three boilers is supplied 
by two motor-driven fans. 
The stack which is of steel 
and brick lined, is carried on 
the building steel at the 
center of the boiler house. 
The boilers on either side 
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discharge into a horizontal breeching 
of uniform circular cross-section and 
baffled so that the gases from each 
boiler have an individual path into rH 
the stack. The exterior view shows 4 . 
the circular flue on one side and the ~ 
inclined connections with easy turns 
from the breeching to the stack. 
The breeching and connections are 
lined throughout with insulating block. [| 
In explanation of this arrangement, | 
one large stack was considered cheaper 
to build than two or more smaller 
ones, and the same reasoning applied 
to its support on the building steel- 
work rather than placing it on a sepa- 
rate foundation external to the boiler 
house. A few hundred dollars added 
to the steelwork carrying the building 
and the overhead coal bunker, pro- 
vided a suitable base at relatively 


automatically fills one of the buckets. 
When operating in this way the equip- 
ment can handle 50 tons of coal per 
hour. Under the track nearest the 
boiler house is an auxiliary hop- 


per, which ordinarily receives ashes 
dumped from the industrial cars from 
ru the boiler-room basement. A loader 
Rat ee fills the bucket of the skip hoist with 

1 ashes, and delivery is made into an 
ash bunker over the main coal track. 
This bucket will handle 30 tons of 
ashes per hour. 

This auxiliary hopper may be used 
in winter for coal when it is difficult 
to get capacity through one track 
hopper because of the coal being 
frozen in the cars. 

For the six-boiler plant the use of 
one bucket for coal ordinarily will care 
for all requirements. Arrangements 


Ash bunker 


small cost. 
For the removal of soot fixed 
chutes from either half of the stack 


have been made in the design, how- 
ever, so that the balanced skip hoist 
can be transformed into two distinct 


join into a common discharge to a 
belt conveyor over the coal bunker. 
The soot is carried over the end of 
this belt into a hopper from which a 
discharge chute leads to the basement. Delivery is 
here made. into industrial cars, which dump into the 
ash hopper. 


CoaL AND AsH HANDLING 


A feature of the plant is the coal and ash-handling sys- 
tem. This consists of two skip hoists, one used ordinarily 
for coal and the other for ash. They are so arranged that 
one counterbalances the other and the two are driven 
simultaneously by a single motor. The two materials may 
be handled at the same time or each separately with the 
empty bucket acting as a counterbalance to the loaded 
bucket. 

Ordinarily, coal is received on the outer of two tracks 
and is unloaded into a hopper fitted with a loader which 


units by adding another motor and 
two counterweights. This conversion 
will be necessary when the boiler house 
has been extended to provide for 
twelve boilers, which is the ultimate capacity provided in 
the plans. 

Traveling in separate towers, each skip bucket dis- 
charges into a steel-plate hopper provided witha flap gate, 
so that delivery of either coal or ash may be made to either 
receiving hopper. By a reciprocating feeder having con- 
nection to either hopper, coal is fed to a crusher mounted 
on the tower directly underneath, and in order delivery is 
made to an endless belt conveyor with an automatic trip- 
per, which runs the length of the boiler house above an 
overhead coal bunker of 650 tons capacity. 

The boiler plant was designed by Smith, Hinchman & 
Grylls, architects and engineers, of Detroit, in collabora- 
tion with Dodge Brothers’ engineers, and the erection 
was carried out by the Dodge company. 


Central aisle of boiler room with instrument board in foreground 
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AIR CONDITIONING 


fortable indoor conditions are not determined by 

temperature alone, but that humidity and air move- 
ment are not to be neglected, hence the more extensive 
use of air conditioning in theaters, department stores and 
office buildings. 

The problem differs somewhat in these three classes of 
installations. In the theater people are grouned together 
closely (one person to every six or seven square feet of 
floor space); they are sitting still and are therefore 
more sensitive to excessive heat, cold, humidity and 
drafts. Moreover, because of the influence of body heat 
it is usually desirable to lower the temperature of the 
air several degrees after the theater has been filled. The 
system must be capable of quickly establishing the de- 
sired conditions, and during periods of intermission the 
lounging rooms must be properly heated and ventilated. 
Hence, flexibility and large capacity are necessary. 

In the department store it is customary to condition 
the basements, first floor and mezzanine. The basement 
needs are obvious. The absence of windows makes direct 
ventilation impossible and the large amount of illumina- 
tion per square foot of floor space makes cooling impera- 
tive. Inasmuch as everyone entering the store passes 
through the first floor the crowding here is greatest. 
Also, this floor is surrounded with show-windows and 
has relatively few doors, thus affording little opportunity 
for outside ventilation. As to the mezzanine floor, the 
ceiling is low and warm air rises from the first floor. 
On the upper floors, however, the crowding is less and 
window ventilation is possible; hence heating by direct 
radiation is usually sufficient. One difficulty encountered 
in laying out such a system for a department store is that 
space is at a premium and it is often difficult to find 
room for ducts. 

Another factor that makes air conditioning desirable in 


Tiers is growing recognition of the fact that com- 


Department store 
of J. L. Hudson Co. 
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Theaters, 


a department store is its effect on the clerks. They, more 
than the patrons who are moving about and in the store 
only a short time, are susceptible to drafts, cold and bad 
air. Managements, as a rule, do not care to see clerks 
wearing sweaters in winter or lolling in summer. 

Whether, and to what extent, air conditioning is em- 
ployed in an office building usually depends upon the ten- 
ants. Where the owner is to occupy several floors, or an 
initial tenant on a long-term lease is insistent on this 
point, these floors are often conditioned; but where a 
building is put up with the idea of getting maximum 
rental out of minimum investment, air conditioning is 
usually omitted because of the extra expense. 


nr 


Detroit’s Three Largest 
Department Stores 


Supplied with Conditioned Air 


By C. L. TOONDER 
_ Assistant Engineer, Smith, Hinchman & Grylls 


HE department store of J. L. Hudson Company is 

the largest in Detroit and the third largest in this 
country. What is known as the “Greater Store” com- 
prises three sections, built over a period of years, and 
covers an entire city block. The third section, just com- 
pleted, is 21 stories high surmounted by a five-story 
tower and has four basements. The first and second 
basements are sales floors, while the third and fourth 
carry stock and house the mechanical and electrical equip- 
ment. In all three sections of the “Greater Store” the 
basements, first floors, mezzanines, restaurants, kitchens 
and soda grilles are supplied with conditioned air. Be- 
cause of the magnitude of the spaces served and the 
many problems encountered, this air-conditioning instal- 
lation is of unusual interest. 

Right here it may be pertinent to mention an experience 
in one of the earlier sections before air-conditioning 
equipment was installed. Considerable difficulty was en- 
countered in ventilating one of the basements used as 
sales space. It was finally decided to install larger fans, 
but these failed to produce desired results. They were 
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then speeded up until there were 22 changes of air per 
hour, but instead of improving matters, conditions be- 
came intolerable because of the drafts set up. This indi- 
cated that the solution to the problem lay not in more 
air but in better air. Air conditioning was then decided 
upon. After this was installed, it was found that satis- 
factory results could be maintained with six to eight 
changes of air per hour. 


Stores 


Office Buildings 


The 

Union Trust 
Building, one 
of Detroit's 

finest 


Ernst Kern Company store 


Even with this number of air changes a tremendous 
volume (714,000 cu.ft. per min.) of conditioned air is 
required by the “Greater Store,” 192,000 cu.ft. per min. 
for the older part of basement and first floor areas and 
420,000 for the new part. In addition the transformer 
room requires 20,000 cu.ft., the fur storage department 
20,000 and the thirteenth floor public dining rooms 62,000 
cu.ft. per min. An additional 70,000 cu.ft. of uncondi- 
tioned air is supplied directly to the thirteenth floor 
kitchens, while 90,000 cu.ft. of air is exhausted through 
the hoods of these kitchens. The old basement system 
required 520 tons of refrigeration, the new basement 
system has 900 tons, the transformer room 80 tons, fur 
storage 20 tons and the dining-room systems 200 tons. 

In addition to the aforementioned systems for this 
greater store, there is provided supply and exhaust venti- 
lation whose total capacity is over 322,500 cu.ft. per 
min. This is divided into 56,640 cu.ft. for toilet supply 
systems, 9 toilet exhaust systems of 114,507 cu.ft. per 
min., 37,000 cu.ft. per min. kitchen and cafeteria supply, 
85,000 cu.ft. per min. kitchen and cafeteria exhaust, 
25,000 cu.ft. per min. for beauty parlor exhaust systems 
and 4,000 cu.ft. per min. for hospital exhaust system. 

The upper floors of the store are heated by direct 
radiation and have window ventilation. The heating 
system is designed to handle 350,000 sq.ft. of direct 
radiation. This direct radiation is supplied by steam 
at 20 Ib. pressure from the mains of the Detroit Edison 
Company’s heating system. A riser carries the steam 
directly to the sixteenth floor, where it is reduced to 
1 to 5 Ib. and distributed up to the twenty-first and down 
to the second floor. Condensate is drawn down to the 
fourth basement by a vacuum system and passes through 
an economizer which heats water for various uses 
throughout the building. By pressing a button on the 
control board in the basement, the engineer can ascertain 
the temperature in any section of the building and can 
control the heat to these sections through remote-con- 
trolled valves. Two air lines from the control board run 
to each floor. One is connected with one-third the radi- 
ation on that floor and the other with two-thirds. This 
provides flexibility by having full steam, two-thirds, 
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One of the direct-connected fan units supplying 
conditioned air in Union Trust Building 


Three main supply risers supplying conditioned air to 
7th to 16th floors with booster heaters in 
Union Trust Building 


<1 300-ton refrigerating unit serving the conditioned air 
system in J. L. Hudson store 


one-third or no steam on any given floor as conditions 
warrant. 

Fresh air for the conditioning system is taken in at 
one of the tower floors, where it is filtered and tempered 
and then forced by fans down the elevator shafts (con- 
taining several elevators) to the suction side of the main 
fan located in the machinery room in the basement. Use 
of an elevator shaft for fresh air supply is unusual, but 
was necessary in this case because of space limitations. 
The reason for tempering the air and placing it under 
slight pressure at the top of the shaft is to avoid dis- 
comfort to passengers in the elevators. Moreover, the 
air is discharged at low velocity. 

In the basement the air in summer is dehumidified 
and cooled with chilled water sprays and is passed over 
a filter on its way to the fan. In winter it is humidified 
and tempered. There are several conditioning units, one 
of which takes care of the first floor and mezzanine of 
the new building, four of which supply the first and sec- 
ond basements and two the third and fourth basements. 
The return air from the first floor and first and second 
basements is reconditioned and delivered to the third and 
fourth basements. Part of the return air from the last 
two basements is recirculated to the machinery rooms and 
toilets and then exhausted to the street. About 70 per 
cent of the air handled by the main fan is recirculated. 

A temperature of 74 deg. is maintained in summer and 
70 deg. in winter. 

The duct system employed provides for supplying 
grilles in the walls and columns, eight or ten feet above 
the floor and exhaust outlets near the bottom of the 
counters. 


KERN AND CROWLEY MILNER STORES 


There are two other large department stores in Detroit 
that employ conditioned air. They are Ernest Kern 
Company and Crowley Milner & Company. The sys- 
tems in these stores, while in general similar to that of 
the Hudson store, differ in certain details. For instance, 
while the Hudson and Kern stores employ chilled water 
sprays for humidifying or dehumidifying and cooling 
the air, the Crowley Milner installation employs the ex- 
pansion coils directly. 

In the Kern store the first basement, first floor and 
mezzanine are supplied with conditioned air. The second 
basement, which houses the shipping department and ma- 
chinery rooms, takes air from the first basement and 
discharges part of it to the transformers for cooling. 

Fresh air in this case is taken in near the roof (ten 
stories up) and is drawn down a shaft to the second 
basement, where it is conditioned. About 50 per cent 
is recirculated. In winter some of this recirculated air 
is passed over blast heaters to heat the lobbies. A rela- 
tive humidity of about 40 per cent is maintained in winter 
with a mean temperature of 70 deg. If, on a wet day, the 
humidity in the store increases, the refrigerating unit 
automatically goes into service and the air is dehumidi- 
fied. That is, a humidistat controls the temperature of 
the sprays in the humidifying chamber. An average of 
74 changes of air per hour is maintained, although in 
some departments it is greater than this. 

As in the Hudson store, all fans are driven by constant- 
speed motors through multiple belt drive. 

The Crowley Milner store consists of two buildings, 
one of which is supplied with conditioned air. This is 
an eight-story building covering a plot about 200x200 ft. 
Air which is taken in at the second floor is conditioned 
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for the first floor and mezzanine only. There are two 
conditioning units, each supplying one-half these floors. 
This is to keep down duct lengths and sizes. Each unit 
has a 50,000 cu.ft. per min. fan and a 150-ton COs 
refrigerating machine, driven by a 225-hp. synchronous 
motor. 

From the machinery room in the second basement 
supply ducts rise to the first basement ceiling and run 
to four centrally located points. From these points risers 
take off to the mezzanine ceiling, then branch to the four 
corners behind show cases, and from these horizontal 
runs branches lead to grilles in the walls of the mez- 
zanine near the ceiling. Other branches lead down to the 
first-floor walls over show cases, where outlet grilles are 
placed. There are also shafts that throw out air in the 
central portion of the room. 

The exhaust is taken through outlets in the floor under 
counters and conducted through ducts on the first base- 
ment ceiling to the second basement. 

A supply velocity of 400 to 500 ft. per min. is main- 
tained, this being sufficient to throw the air over the 
aisles. About 60 per cent of the air handled by the 
main fans is recirculated and 40 per cent is fresh air. 


Nineteen Floors Conditioned 
in Union Trust Building 
By W. J. WARREN 


Assistant Engineer, Smith, Hinchman & Grylls 


ie THE Union Trust Building, one of the latest addi- 
tions to Detroit’s rapidly changing skyline, air con- 
ditioning is carried out on an extensive scale. The first 
and second basements and all floors through the sixteenth, 
are supplied with cooled and dehumidified air in summer 
and in winter are heated by air that has been tempered 
and humidified. All windows on these floors are provided 
with key locks. 

This space will be occupied for banking and _ trust 
company purposes, while the upper floors, the seventeenth 
to the fortieth, exclusive of the thirty-second, are to be 
occupied by tenants, hence are heated with direct radia- 
tion and have window ventilation. Toilets, stairways, 
elevator shafts and storage spaces on all floors also have 
direct radiation, and all toilet rooms throughout the build- 
ing are provided with an exhaust ventilating system. 

The equipment is designed to heat all rooms at the 
breathing line to 70 deg. when the outside temperature is 
zero, and to cool all rooms in summer, from the second 
basement through the sixteenth floor to a temperature of 
80 deg. F. or less, in weather having a dry-bulb tempera- 
ture of 95 deg. F. and a wet-bulb of 73 deg.; also to 
inaintain a relative humidity in summer not exceeding 55 
per cent and in winter not less than 40 per cent. 

The combined capacity of the fans supplying condi- 
tioned air is over 297,000 cu.ft. per min. or, based on the 
estimated number of people that will occupy these floors, 
over 1,200 cu.ft. of air per person per hour. These fans 
are direct-connected to variable-speed motors. 

_ The system of conditioned air supply, warm air heat- 
ing and ventilation, is handled by thirteen fan units, five 
of which supply conditioned air and the remainder are 
tor ventilation. These are distributed so as to handle 
various sections of the building. For instance, two units 
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Typical office in Union Trust Company Building 
showing ceiling outlets for conditioned air 


An example of good looking duct work in basement of 
Union Trust Company Building 


Inside of air-conditioning unit showing direct expansion 
COz coils and spray heads 


Dehumidifier, pumps and tempering coils in 
Union Trust Company Building 
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in the sixth floor truss space serve the banking space on 
the second to sixth floors inclusive, while a third unit in 
the third basement serves the main lobby, the first floor 
and vaults in the first and second basements. Two more 
units located in the sixth floor truss space supply condi- 
tioned air to the trust company space on the seventh to 
sixteenth floors inclusive. 


LARGE REFRIGERATING CAPACITY REQUIRED 


The refrigerating equipment, which is of 700 tons 
capacity and of the CO, type, is in the third basement 
and supplies the refrigerant for chilling the water in the 
dehumidifiers of the several conditioning units. The 
supply fans for these units draw in fresh air through 
louvers at the fourth- and sixth-floor levels. They also 
draw recirculated air back through systems of ducts 
connected to the return air grilles in the rooms. Part of 
this return air is mixed with fresh air to maintain a 
temperature above freezing at the entrance to the de- 
humidifiers. The air then passes through an automati- 
cally controlled tempering coil which heats it to the 
proper temperature before entering the dehumidifiers. 
In passing through the dehumidifiers, the air is washed 
and its moisture content definitely fixed. In summer the 
temperature of the room supply is fixed by mixing the 
dehumidified air with recirculated air. In winter suffi- 
cient heat is added to supply the heat loss from the build- 
ing by means of booster heaters, placed in the supply 
ducts. These heaters serve individual rooms or groups 
of rooms and are located with reference to their 
respective exposures. 

The heaters are automatically regulated by thermo- 
statically controlled diaphragm valves, the thermostats 
being located in the various rooms. These thermostats 
are of the dual type, capable of two-temperature adjust- 
ment. That is, by means of a switch on the engineer’s 
control board in the basement they can be set to either 
day or night temperature. 

Air-operated valves on the steam supply mains to the 
various units, also on branches to the booster heaters, 
are controlled from the engineer’s control board. This 
board also contains push buttons for starting and stopping 
fan motors. 


CENTRAL STATION STEAM SUPPLY 


Live steam is taken from the street mains of the 
Detroit Edison Company and is reduced to five pounds 
before passing to the tempering coils, the booster heaters 
and the supply lines of the direct-heating system. The 
returns are handled by a vacuum pump, and the con- 
densate is discharged to a surge tank, from which it flows 
by gravity through a meter. Inasmuch as the condensate 
in this building is not returned to the Edison company, 
no economizer is installed. Instead, from the meter it is 
delivered to a receiver, then filtered and pumped into the 
domestic hot-water supply mains. Some of the hot con- 
densate is also pumped to the air-conditioning units for 
humidifying purposes in the winter. As no allowance is 
made for the return of condensation in the rates paid for 
steam, the extra heat recovered must be balanced against 
that obtainable from an economizer and the cost of 
pumping back to the street. 

Additional condensation meters for record purposes 
are placed on the returns from blast booster heaters, 
serving the banking and: the trust company space, also 
the direct heating system, thus making it possible to 
apportion properly the steam costs. 
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Heating and Ventilating the 


Detroit Edison Service 
Building Addition 


By C. L. TOONDER 
Assistant Engineer, Smith, Hinchman & Grylls 


RATHER unusual system of office heating and ven- 

tilation is to be found in the addition to the Detroit 
Edison Company’s Service Building. Not only is the 
air cleaned, warmed and humidified, but the system is 
laid out with a view to meeting the requirements of indi- 
vidual offices, drafting rooms, etc. This is accomplished 
by providing adjustable ceiling diffusers which mix hot 
and tempered air, also adjustable outlets under each 
window to offset down drafts at these points. Exhaust 


Ceiling diffusers in Edison drafting room 


registers at the columns near the floor remove the air. 
Complete thermostatic control is provided. 

In laying out the system the following conditions were 
kept in view: 

a. A temperature of 70 deg. with only slight variation. 

b. A humidity of 40 per cent. 

c. An air supply of 60 to 100 cu.ft. per min. per 
person. 

d. Avoidance of window drafts and uncomfortable 
radiant heat from radiators. 

e. An air movement of about one foot per second. 

No attempt is made to refrigerate the air for cooling 
in summer, but by heating the spray water in winter any 
degree of humidity can be obtained. 

The conditioning equipment, heaters and fans are in a 
penthouse on the roof (see sketch). 

Outdoor air is admitted through fixed louvers in the 
penthouse wall to an air plenum, to which is also ad- 
mitted some recirculated air. Pneumatically controlled 
mixing dampers determine the proportion of recirculated 
air to fresh air. The mixture then passes over tempering 
coils, one bank of which is turned on during the entire 
heating season and the second of which is automatically 
turned on when the temperature of the tempered air 
plenum drops to zero. The temperature of air leaving 
these coils is regulated by mixing dampers which pro- 
portion the amounts of heated and bypassed air. These 
mixing dampers are controlled by a thermostat in the 
air-washer inlet plenum. That “stat” is set to maintain 
a temperature somewhat below the dew point of the 
desired room temperature. The air washer is equipped 
with a hot-water heater for controlling the temperature 
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of the spray water to maintain the desired humidity. 
A low-point thermostat controls the heater. The air 
leaving the air washer is retempered by the addition 
of some recirculating air. It then passes through a ro- 
tary air filter of the oil-immersed type and is retempered. 
This retempering is controlled by two duct stats in the 
tempered air duct, one of which actuates the recirculating 
mixing dampers, the other controls the mixing dampers 
on the retempering coils. The air then enters the main 
supply fan and is discharged through heating coils to the 
hot-air supply duct or bypassed to the tempered-air ducts. 
The amount of air supplied to the rooms is fairly con- 
stant, and it will go either through the tempered-air ducts 
or the hot-air duct in accordance as the mixing dampers 
at each diffuser are calling for hot or tempered air. That 
is, both the hot- and tempered-air ducts are sized suffi- 
ciently to take all the blast air. 

The window duct is supplied by mixing a portion of 
hot and bypassed air through mixing dampers actuated 
by a duct “stat” located in the window duct in the pent- 
house. The main heater coils are supplied by four con- 
trol valves which are actuated by a special controller that 


was to counteract the downward draft of cold air at this 
point. By controlling the velocity at which the air comes 
from the stool slots, it is possible to control the air cur- 
rents normally existing near windows. The volume is 
controlled by means of hand-operated dampers at the 
base of the window plenum and the velocity is controlled 
by adjustment of the orifice in the stool. To save the 
amount of duct work in the window system, the trunk 
duct was carried on alternate floors which would supply 
air through the floor construction to the floor above and 
also down furred spaces to the window of the floor on 
which the duct was. The temperature of the window 
supply system is controlled at the penthouse by mixing 
dampers operated by a duct stat. The volume supplied 
to each window is 120 cu.ft. per minute. 

Other branch ducts in the furred ceilings convey hot 
and tempered air from trunk ducts to diffuser outlets in 
the ceilings. Each diffuser contains mixing dampers so 
adjusted that when the hot-air blade opens the tempered- 
air blade closes, and vice versa. These dampers are 
operated by an air motor located in the outlet, and a 
room thermostat on the column at about shoulder height 


To remote control fresh air 
shut-off switch in engine ream- 
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Section through air conditioning unit Detroit Edison Service Building Addition 


The humidity is regulated by the control of the dew 
point temperature of the air leaving the air washer. When- 
ever the temperature of air entering the air washer is higher 
than this dew point temperature, humidity regulation is 
not possible. 

The duct thermostat at A is to control the temperature 
entering the tempering coils by proportioning the 
amounts of fresh and recirculating air. Approximately 
one-quarter of fresh-air damper area is open at all times 
for fresh-air makeup. The duct thermostat at A controls 
fresh-air damper, recirculating damper No. 1, and exhaust 
shutoff. The exhaust damper to close as fresh-air damper 
closes. There is a remote-control switch in the engine 
room for closing fresh-air and exhaust dampers at night. 

The duct thermostat at B is set to open the valve on the 
tempering coil No. 2 in case air at B should drop below 
setting of C. (See note 1.) 

Tempering coil No. 1 is hand controlled to be turned on 
whenever outside temperature is near zero. 

The duct thermostat at C is to control tempering coil 
mixing dampers to maintain a given temperature of air 
entering the washer at or below dew-point temperature. 

The duct thermostat at D operates the three-way mix- 
ing valve regulating the flow of water bypassed around 
the water heater and thus controls the dew point or satu- 
ration temperature of air leaving the air washer. - 

The valve in the steam supply line to the water heater is 
hand operated and should be open whenever there might 
be a demand for heated spray water. 

The air filter is set to partly revolve each night. It 
should not revolve when the fan is running. 

The duct thermostat EF in the tempered-air duct operates 


measures the quantity of air flowing through either the 
hot or the tempered duct, and as the amount flowing 
through the hot duct is a measure of the heat required, 
this control system opens the control valves to the heater 
coils in that proportion. 
_ ranch ducts installed in the furred ceilings on each 
floor convey tempered air to slotted outlets in the stools 
at each window. 

The reason for having the tempered air at the window 
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recirculating damper No. 2 to proportion the mixing of 
recirculating and air-washer discharge air to maintain 
the desired tempered-air temperature. (See note 2.) 

The retempering coils are hand controlled and turned 
on whenever the air mixture leaving the filter is below the 
desired tempered temperature. (See note 3.) 

The duct thermostat at G@ is to control retempering 
mixing dampers to maintain tempered-air temperature. 
(See note 3.) 

The duct thermostat at H is to control window supply. 
Window dampers H are set for window supply temperature. 

The hot-air duct temperature is hand controlled in 
the engine room by four remote-control valves on heater 
coils. Hot-air duct temperature is to be kept as low as 
possible when the room temperatures are above room 
thermostat settings. 

The hand-controlled shutoff dampers in the bypass under 
the heater coils are for rapid heating up when required. 

NoTEes: No. 1—When the mixture of fresh and recircu- 
lated air at B drops below the desired air-washer entry 
temperature the valve on coil 2 will open to supply the 
necessary heat. B is set for 1 deg. below C’ setting. 

No. 2—Tempered-air duct temperatures are obtained by 
mixing the relatively warm recirculated air with the cooler 
air-washer air. If the temperature should rise, thermo- 
stat at EF closes recirculating damper 2, thus lowering th» 
resultant temperature. 

No. 3—When the mixture of recirculated and air-washer 
air is below the desired temperature, retempering coils 
should be turned on and thermostat G will proportion the 
heated and bypassed air to maintain the desired temper- 
ature. 


controls the relative positions of these dampers, hence the 
temperature of the diffused air. 

Exhaust outlets are at the columns near the floor and 
lead to trunk ducts, from which the air is pulled by a 
separate exhaust fan also in the penthouse. This fan 
discharges either to the outdoors or through a recirculat- 
ing duct to the air conditioning unit. 

The capacity of the system is 45,000 cu.ft. per mia., 
which provides seven to eight changes per hour. 
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System as Applied to 
Wilson Theater 


By J. J. LA SALVIA 


Assistant Engineer, Smith, Hinchman & Grylls 


HE Wilson Theater, Detroit’s largest playhouse 

devoted to the legitimate stage, is now nearing com- 
pletion and will contain one of the most up-to-date air- 
conditioning installations. The theater proper will be 
supplied in summer with cooled air dehumidified not to 
exceed 55 per cent relative humidity, and in winter with 
heated air humidified to not less than 40 per cent relative 
humidity. The theater proper is served by a combination 
air-conditioning and warm-air heating system. That is, 
in summer the air is cooled and dehumidified by passing 
through refrigerated water sprays and filtered; in winter 
it is preheated, humidified by water sprays, filtered and 
then tempered. If quick heating is desired, as before a 
performance, the sprays can be shut off 
and recirculated air passed directly over 
the blast heaters. 

The foyer, entrance; rest rooms and 
dressing rooms are supplied by a sepa- 
rate unit which can furnish recirculated 
air or conditioned air. HiT 

All toilets and lounge exhausts are 
served by a separate exhaust fan, as is 


fenum 
/ 


7grilles 
Conditioned 
aor 


— 


As will be seen by reference to the 
cross-section of the theater, the air-con- 
ditioning equipment is in the basement 
under the auditorium floor. Fresh air 
is taken in through louvers and screens 
near the roof and drawn through a 


also the projecting room. houst grilles 


proximately 400 ft. per min. through all discharge outlets. 
Under maximum conditions 40 per cent of the air han- 
dled by the fan will be fresh, although, normally, only 
about 32 per cent will be required. 


THERMOSTATS REGULATE TEMPERATURE 


In winter the temperature within the theater is regu- 
lated by thermostats located at various points on the 
first floor and on the balconies. These operate diaphragm 
valves on the steam supply to the heaters, with the excep- 
tion of the first section of the preheater in which steam 
is kept on during the heating season. ° 

Thermostats in the fresh-air duct, the recirculating 
duct, mixing chamber and fan discharge, control the va- 


Sectional diagram of ventilation 
system in Wilson Theater 


Roof 


room Exhaust 


Second Conattioned ai 
balcony 5 grilles 


‘Sgrilles 


Conditioned 


Mushrooms 


shaft to the basement, where in winter 


it is preheated and mixed with part of 
the recirculated air that has been re- ie 
heated (this preheating is to prevent 

freezing at the entrance to the dehumidi- 

fier). It is then washed and dehumidi- 

fied by the refrigerated water sprays and passes through 
a continuous oil-dipped filter, over the tempering coils 
to the main fan, which has a capacity of 62,000-cu.ft. of 
air per min. The refrigerating unit which cools the 
spray water is a CO. machine of 130 tons capacity and 
is driven by a 150-hp. motor. 


Duct System REACHES ALL PARTS OF THE THEATER 


The general direction of air flow in the theater is from 
the stage toward the rear. From the main fan outlet a 
single supply duct passes up beside the stage to the ceil- 
ing. Five branch ducts supply ceiling ducts discharging 
vertically downward, and six branches take care of out- 
lets delivering rearward over the second balcony. Another 
large duct leads down at the rear to the first and second 
balcony floors under which are placed outlet grilles dif- 
fusing horizontally. The exhaust is drawn from side 
grilles near the auditorium floor, from the orchestra pit 
and through grilles located in the risers on the balcony 
floors. 

These discharge into plenum chambers connected with 
the inlet of the air-conditioning unit. There are also 
mushroom grilles in the floor under the first balcony, 
through which air is exhausted to a masonry plenum 
chamber also connected with the main exhaust duct. The 
system is designed so as to maintain a velocity of ap- 
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rious dampers. The valves on the heating coils are also 
thermostatically controlled. In addition there is a control 
board in the basement upon which are mounted pneu- 
matic steam control valves and remote control for certain 
of the dampers. 

A separate fan takes air from the theater, passes it 
over booster heaters and supplies the foyer, lounge and 
vestibule. In summer this fan draws its supply from the 
main conditioned air duct during intermission periods 
when these sections of the theater are likely to contain 
many people. 

All fans are driven by constant-speed motors through 
multiple-belt drives. This drive not only permits a higher 
speed and less expensive motor than would be necessary 
with direct drive, but also provides for readily changing 
the fan speed, if desired, by merely changing the sizes 
of the pulleys. 

In order to eliminate noise, all the motors are of the 
ball-bearing type, vibration pads are placed under all fans 
and motors, as well as the refrigerating machine, and all 
ducts and casings are insulated and sound-proofed with 
two inches of cork applied with hot asphalt. 

Steam for the heaters is supplied at five pounds pres- 
sure from the mains of the Detroit Edison Company’s 


central heating plant, with a vacuum system on the 
returns. 
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REFRIGERATION 


Economic Factor Modern entilation 


By C. L. ToonpER 


Assistant Engineer, Smith, Hinchman & Grylls 


N YEARS past ventilation has meant the proper 

supply of clean, tempered air. Later, a heating 

medium was added for accomplishing controlled tem- 
peratures in the winter season, and in recent years 
refrigeration has become a factor in blast-heating ven- 
tilation to permit the design of year-round controlled 
heating and cooling air- 
conditioning systems. 
Thus refrigeration for 
air-conditioning systems 
is beginning to play a 
prominent part in the 
mechanical design of 
the modern department 
store and office building. 
Heretofore, refrigeration 
plants in such buildings 
have been of small ca- 
pacity, being designed 
mostly for  drinking- 
water cooling systems 
and kitchen refrigerators. 
The economic possibili- 
ties of refrigeration are 
exemplified in most of 
the departmental and of- 
fice buildings recently 
completed or under way 
in Detroit that are under 
discussion elsewhere in 
this issue. 

For example, the J. L. 
Hudson store in- 
stalled over 1,700 tons of 
refrigeration capacity to ae 
condition 714,000 cu.ft. 
of air per minute, this 
being exclusive of 135 
tons of additional refrig- 
eration for kitchen boxes, drinking-water systems, ice 
and ice-cream making and fur storage. 

In the 40-story Union Trust Office Building an air 
conditioning system is being installed to condition all 
areas from the second basement to the sixteenth floor, 
inclusive. This requires an installation of 750 tons of 
refrigeration to cool 310,000 cu.ft. of air per minute. 

In the 47-story Penobscot Office Building, in which 
the Guardian Trust Bank quarters extend from the sec- 
ond basement to the fourth floor, inclusive, a 200-ton 
installation refrigerates 58,000 cu.ft. of air per minute. 
\pproximately fifteen tons of additional refrigeration is 
applied to a drinking-water system. 


November 27,1928 —-POWER 


Centrifugal compressor installation supplying refriger- 
ation for air conditioning in Hudson store 


The Ernst Kern’s department store has a 200-ton mia- 
chine to condition 87,000 cu.ft. of air per minute, with 
20 tons additional equipment for drinking water and 
kitchens. The Crowley-Milner department store has two 
150-ton units for a 100,000-cu.ft. per min. first-floor and 
mezzanine ‘air-conditioning system. The new Wilson 
Theater will have a 130- 
ton unit for its 62,000- 
cu.ft. system. 

Some of these installa- 
tions use COs as the 
refrigerating medium, 
with motor-driven re- 
ciprocating compressors, 
double-pipe condensers 
and dehumidifying tanks 
in which the expansion 
coils are surrounded by 
the water that is to be 
cooled for the spray 
chamber. 

The Union Trust in- 
stallation differs in that 
the heat transfer in the 
dehumidifying unit is 
varied in proportion to 
load fluctuations rather 
than adjusting the water 
temperature to the load. 
The cooling coils are in 
the spray chamber, and 
the refrigerating effect 
from them is varied by 
the humidity control. 
The water is continu- 
ously recirculated within 
the dehumidifying unit, 
thus avoiding the neces- 
sity of pumping water 
from the plant in the basement to air-conditioning units 
on upper floors, and as a consequence saving the power 
that would be required to do this pumping. 

Others use a centrifugal compressor and a compara- 
tively new refrigerant known as “Carrene,” or dichloro- 
methane. This system also utilizes a compressor, cooler 
and condenser, but all three are formed into an integral 
unit with the cooler and condenser serving as a base for 
the compressor. In. the cooler the liquid refrigerant 
flows over a large number of bronze tubes through which 
the water to be cooled for the spray chamber is circu- 
lated. By means of the compressor a vacuum of 25 in. 
of mercury is maintained in the evaporator, or cooler, 
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an at this negative pressure the boiling point of the 
liquid refrigerant is reduced to 35 deg. F. Rapid boil- 
ing occurs and the heat is absorbed from the spray 
water. The vapor formed is drawn into the compressor 
and forced to the condenser, in which an evacuator 
maintains a pressure somewhat less than atmospheric 
(about 10 in. of vacuum), so that the vapor may be con- 
densed by water at ordinary temperatures. 

As in the evaporator, the vapor in the condenser is 
outside the tubes, and the condensing water circulates 
through them to absorb the heat from the vapor and 
condense it back to a liquid, the condensing water being 


Right: Evaporators or coolers 

and control panel that regulate 

refrigerating effect and there- 

fore water temperature by 

stopping and starting liquor 
and purge pumps 


discharged to the sewer or a cooling tower. From the 
condenser the liquid refrigerant flows back to the cooler 
to pass through the same cycle again. A thermo-electric 
control automatically maintains the water at a predeter- 
mined minimum temperature by stopping or starting the 
liquor pump as required, this action cutting off or re- 
newing the refrigerating effect. 

To illustrate the effect and the saving that may be 
possible by applying refrigeration to ventilation, refer- 
ence is made to the arrangements for maintaining the 
transformer room of the J. L. Hudson store building at 
a temperature below 100 deg. F., which is just four 
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degrees under the ambient temperature of the trans- 
formers. Depending upon the load on the transformers, 
the circulation of 20,000 to 30,000 cu.ft. of refrigerated 
air per minute is required to hold down the temperature 
and the use of approximately 80 tons of refrigeration. 
Satisfactory results from straight ventilation in the 
transformer room would have required the delivery and 
exhaust of 80,000 to 90,000 cu.ft. of air per minute. 
The great difference in space requirements for the ducts 
and the fan installations and the decrease in power for 
moving the air will be evident. Coupled to these advan- 
tages is the automatic positive control of the tempera- 


Left: The Union Trust Build- 
ing uses this 750-ton installa- 
tion of three COs compressors 
to condition 310,000 cu.ft. of 
air per minute 


ture, offset, of course, to some extent by the investment 
in refrigerating equipment and the power to drive it. 
Other refrigeration for the Hudson store consists of 
five COs machines of the reciprocating type, ranging in 
capacity from five to 40 tons and aggregating a total of 
135 tons. Approximately 40 tons of refrigeration is re- 
quired for cooling drinking water, 20 tons in the fur- 
storage rooms, 5 tons for ice-cream making, and the re- 
mainder for kitchen and restaurant purposes. 
Fur-storage refrigeration is accomplished by direct- 
expansion coils located in the path of the incoming air. 
For all other COs services brine is the cooling medium. 
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DIRECT HEATING 
In a Modern Office Building 


By W. J. WARREN 


Assistant Engineer, Smith, Hinchman & Grylls 


exemplified by the system employed in Detroit’s 

newest and highest structure, the “Greater Penob- 
scot Building,” which rises forty-seven stories above 
grade. The first five floors and basements, to be occupied 
by the Guardian Detroit Bank, will be supplied with con- 
ditioned air, but the remainder of the building will be 
heated by direct radiation from a low-pressure vacuum 
return system. 

Like most of the newer buildings in Detroit’s 
downtown district, the Penobscot Building will take steam 
from the street mains of the Detroit Edison Company. 
This steam is received at less than 30 Ib. pressure and 
is passed through an 
automatic pressure - re- 
ducing valve which re- 
duces to five pounds. 
The heating system is de- 
signed so that there will 
not be more than a three- 
pound drop under maxi- 
mum conditions from the 
reducing valve in the 
basement to the farthest 
radiator. 

In the general heating 
plan the building is 
divided into horizontal 
zones. Each zone has a 
main around the building, 
located in a_ horizontal 
pipe space large enough 
to permit access for 
maintenance, from which 
branch mains feed up 
and down to radiators 
on the _ intermediate 
floors. For instance, in 
the top zone a main at 
the forty-fifth floor sup- 
plies risers to radiators 
up to the penthouses and 
down through the thirty- 
eighth floor. Similarly, 
in the next zone a main 
in the thirtieth floor pipe 
Space supplies upfeed 
Misers to radiators 
through the thirty 
seventh floor and down- 
feed risers through the 
fourteenth floor. The 
third zone covers the 
fiith to thirteenth floors 


Te problem of heating a modern office building is 
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Detroit's tallest building, the Greater Penobscot 


and additional supply mains serve blast and booster 
heaters for the indirect system on the lower floors. 

The supply mains in the horizontal pipe spaces are 
divided into several branches, one branch for each typical 
exposure. These branches, in addition to the main sup- 
ply branch from the riser, are provided with remote- 
controlled diaphragm valves operated from a switchboard 
in the basement. This permits the engineer, from the 
basement control board, to regulate the steam supply not 
only to the floors of a given zone, but also to the different 
building exposures to compensate for wind conditions. 
Thermometers placed at various points in these expo- 
sures indicate to the basement control board. In this 
way overheating and waste of steam are prevented. Also, 
there are hand valves on radiators in individual offices. 

The condensation from the various heating units on 
the thirty-first to forty-sixth floors inclusive is collected 

into return mains in the 
-hirtieth floor pipe space ; 
that from the fifth to 
& thirtieth floors into re- 
turn mains in the fourth- 
floor pipe space ; and that 
from heating stacks of 
the indirect system into 
return mains on the sec- 
. ond basement ceiling. All 
these return mains join 
ad in the second basement 
and connect with the 
vacuum pumps. The lat- 
ter pumps to a surge tank 
from which the conden- 
sation flows by gravity 
through a condensation 
meter, thence through an 
economizer which heats 
water for building serv- 
ice. From a receiver the 
returns are pumped back 
to the Edison company 
return mains. A booster 
heater, utilizing live 
steam and located beyond 
the economizer, takes 
care of additional hot- 
water needs, also hot 
water during the non- 
heating season. Steam is 
paid for on the basis of 
the condensation meter 
readings. 

All radiators, drips 
from risers, ends of 
steam mains and the re- 
turn connections from 
the blast heaters have 
individual traps. 
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DIRECT HEATING 


in a Modern 
Office Building 


Above: Row of house 

: service pumps in base- 

a ment of Penobscot 
Building 


Discharge on toilet 
exhaust fan located in 
penthouse 


a 


Right: This group in- 
cludes vacuum pumps, 
heaters, economizer 
and meter in Penobscot 


basement 
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Steam mains, as well as returns in the sub-basement, U . H f 
are insulated with 85 per cent magnesia. The valves and nit eaters Or 
fittings are covered with plastic magnesia, but all return s 
piping above the basement is uncovered. F U 
Two 169-cu.ft. compressors, each belted to a 40-hp. actory se & 
motor and compressing to 100 Ib. gage pressure, furnish : : ¥ 
P ‘ “_—? As applied to two lower floors of American 
Seating Company’s plant at 
Grand Rapids 


SYSTEM of heating that has found favor under 
4 & certain factory conditions is the employment of unit 
heaters. An excellent example is to be found at the 
plant of the American Seating Company at Grand Rapids, 
Mich. This is a four-story reinforced-concrete factory, 
the two upper floors of which are heated with direct 
radiation and the two lower floors are provided with 
unit heaters. ; 

Because of the large amount of air removed by ex- 
hausters over the wood-working machines on the lower 
floors, direct radiation would not be practicable, owing 
to the excessive leakage of air through the windows. 
Therefore, this exhausted air must be replaced by air 
that has been heated to the desired temperature. Fresh 
air is taken in through louvers under the window sills, 
passed over the coils of the unit heaters and blown out 
into the room, or air can be recirculated by means of 
openings in the heater box near the floor during nights 


This board located in the basement permits the and holidays when the exhausters are not operating. « 
engineer to remotely control the entire The heating coils are divided into two sections, one hav- 
heating throughout the building ing 40 per cent of the surface and the other 60 per cent. 


This permits flexibility in the heat supply by permitting 


compressed air for all purposes throughout the building. three different quantities of heat to compensate for out- 


Air for operating the remote-controlled diaphragm valves side weather conditions. 
2 is taken from a separate air tank connected to the main Steam from the company’s power plant is reduced at 5 
q receiver through pressure-reducing valves set at 15 Ib. the building entrance to five pounds and supplies one ss 
pressure. 


In this issue is discussed the economics of 3 

the power rehabilitation program at the 2 
Packard plant, in which power is generated 

to the extent that it can be made as a = 
yproduct of heating and process steam. ce =F 


Details of how this 


“BETTER USE OF BYPRODUCT 
HEAT AND POWER” 


has been accomplished will appear 


4 Next Week 

ul i: * * One of the unit heaters can be seen at the left of 

: the room and in front of a window 

! A full report of the coming A.S.M.E. Meet- 7 

we horizontal main at the fourth-floor ceiling and another 

A ing, with summaries of papers and discus- at the first-floor ceiling. The former feeds down to the : 
= sion, will appear in the radiators on the third and fourth floors, and the latter g 
= : feeds up and down to the unit heaters on the second and . 
Ed Dec. 11 issue | first floors. The returns are collected by a horizontal 


« main at the first-floor level, and each heater has its 
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Circulation 
ater Heating 


By R. J. Gaupy 


Executive Engineer, Sessions Engineering Company 


ITH forced-circulation hot water, the tempera- 

W ture of the heating medium is not tied up with 

the corresponding pressure loss of transmission, 
as with steam, and the water is heated through a small 
range, between incoming and outgoing recirculated 
water. At the point where 
the steam for heating the 
water is condensed a seasonal 
average of, roughly, 20 in. 
of vacuum may obtain. As 
compared with a low-pres- 
sure steam system, neglecting 
vacuum, the forced-circula- 
tion hot-water system raises 
the byproduct available power 
to that quantity per thousand 
pounds of steam that can be 
extracted between gage pres- 
sure and 20 in. of vacuum, as 
against gage pressure to 5 lb. 
exhaust pressure. Naturally, 
the increase in available 
power is considerable. 

During the last heating 
season the entire heating load 
in the main division of the 
Packard plant was carried on 
a_ forced - circulation hot - 
water system. 

All the circulating water 
through the condenser, to 
which the turbine exhausts, 
is passed through motor- 
driven circulating pumps, 


A comprehensive system, controlled 
from the power plant and using ort- 
fice valves to apportion the water to 
each building, has been installed. 
The heater 1s the condenser of a.tur- 
bine-generator unit, in which the 
vacuum is controlled to give a tem- 
perature corresponding to that de- 
sired in the heating medium. A 
seasonal average approximating 20 
in. of vacuum permits efficient pro- 
duction of byproduct power. Process 
steam at 85 lb. is bled from the tur- 
bine or supplied from the evaporat- 
ors,and a second evaporator installa- water by the differential 
tion supplies steam for the hammers, 
the primary source of heat being 
high-pressure steam. load. The friction must be 


At Packard Plani 


a system where a turbine is supplying the heat, this smal 
temperature spread is advantageous. It means that the 
smaller the spread the lower the temperature of the 
hottest part of the condenser for an equal average tem- 
perature and the better the vacuum on the turbine 
exhaust. 

The use of the venturi 
nozzle in the branches allows 
a constant and accurate check 
of the distribution of heat 
delivered to the various man- 
ufacturing units. Ther- 
mometers at each point oi 
take-off show the supply and 
return temperatures at that 
building. The manometers 
indicating the flow are cali- 
brated in thousands of 
pounds of water per hour 
and at any time, not only can 
the balance of the system be 
checked as to the distribution 
of the water, but the amount 
of heat chargeable to any 
one building can be estab- 
lished in B.t.u. per hour by 
multiplying the pounds of 


shown in degrees Fahrenheit. 
Ultimately, the mains must 
circulate all the connected 


such that the pumpage 
power is an economic mini- 


forced through the entire 
heating system and returned to the condenser. The pipe 
lines leave the power house as 24-in. mains and extend 
in the tunnel at constantly diminishing size to the 
extreme north end of the main division. At each build- 
ing the supply is taken off and the return brought into 
the respective lines. At this point of take-off, a venturi 
meter with adjustable orifice valves allows of passing to 
each building an exact quantity of water necessary to 
serve the heating load in that building. The distribu- 
tion lines throughout each building are so arranged that 
the pressure differential across each unit of radiation is 
identical. 

The maximum water temperature spread of 30 deg. is 
consistent with hot-water heating practice, and the radia- 
tion is installed for adequate heat delivery at this rate. 
Each pound of water, therefore, leaving the power house 
when the outside temperature dictates a 30-deg. spread, 
loses 30 B.t.u. in passing through the system. In such 
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mum. The quantity of water 
passed through each building must be such that the 
temperature rise is low enough to sustain a proper 
vacuum at the turbine. The balance between the result- 
ing vacuum and the power for pumpage dictated an 
average water velocity through the system that devel- 
oped a friction loss of two feet per hundred feet of 
distribution system. This resulted in the circulating 
pumps having a total duty head of 100 ft. and for the 
main division alone handling 10,000 gal. per minute. 


CENTRAL CONTROL OF HEAT 


From the operating chart, Fig. 4, it will be noticed 
that for each outside temperature a definite vacuum 1s 
required. Load on the turbine, of course, is governed 
by the total heating demand and the vacuum carried. It 
is, therefore, necessary to regulate the vacuum in the 
condenser shell. The 14,000-sq.ft. surface condenser is 
arranged with radojet equipment as a dry-vacuum 
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exhaust. This equipment has a precise operating charac- 
‘eristic, and by simply extending a vacuum breaking 
line to the central control board, from which the heating 
is dispatched, it is possible to open a valve in this line 
and, by admitting air to the shell of the condenser, so 


io load up the dry vacuum jets that they will sustain the © 


vacuum required 

A study of the chart shows that with any definite 
connected heating system, the following factors vary 
with outside temperature: Quantity of heat in B.t.u. per 
hour, the spread in temperature with a fixed quantity 
of water carrying this quantity of heat, vacuum of the 
turbine exhaust, steam admission to deliver the gross 
heat required, the turbine water rate as a result of the 
gross steam admitted and the vacuum, and the electric 
energy produced. 


Cuart Goop For ENTIRE HEATING SEASON 


The chart is mounted at the point of control of the 
heating system, and the operating engineer has the con- 
tained data before him to regulate the system. These 
charts require revision only when the total connected 
load is varied, but with any fixed layout of buildings it 
controls the operation throughout the heating season. 
The instruments before the operating engineer show the 
outdoor temperature, the vacuum, the water tempera- 
tures to and from the factory, the turbine output in 
kilowatts, and the quantity and head of circulated water. 
In other words, the engineer knows exactly the total 
heat required to supply adequately the building area 
involved at any condition of outside temperature. 

The heating system is entirely closed and without 
operating valves. There are cutoff valves for purposes 
of protection only, but the rate of supply, the relative 
heating as referred to outdoor conditions, worriments 
about underheating or overheating are removed from 
the operatives and controlled from the main power 
house. 

It is proposed, in the completion of this program, that 
the heating load represented by that section of the fac- 
tory to the south of Grand Boulevard also will be con- 
verted to hot water, at which time there will be installed 
a second turbine similar to the one now in operation. 

The installation of the hot-water heating throughout 
the factory requires that the entire connected ‘piping be 
redesigned and installed for forced-circulation hot water. 
The cast-iron radiation which has been installed in recent 
years is of a pattern that is suitable for hot-water duty 
and the proper piping is usable in place. Additional 


Fig. 1—Hot water circulating pumps 


November 27, 1928—-POWER 


Fig. 2—Evaporator installation using boiler steam to 
generate steam from raw water for hammers 


radiation is installed and connected where required. 

In the heating of makeup air to accommodate the 
process exhaust systems, there has been an interesting 
series of applications in the heating work already done. 
Heating of the infiltered makeup air is perfectly feasible 
with properly selected indirect heating units. Special 
attention has made it practical to use these fan-driven 


Expansion tank 
8 
Q 
Normally 
Normally 
closed 


Fig. 3—Diagrammatic layout of heating system 


air heaters effectively on the hot-water system, with 
the same temperature drop in the water and with suff- 
ciently low friction loss as to work in as a part of the 
heating system otherwise supplying cast radiation. 


WITH Varyinc Heat DEMAND ByproDUCT POWER 
ALMosT CONSTANT 


Wide variation in the quantity of heat required to 
supply this 500,000 sq.ft. of radiation, for different 
months of the heating season, indicates a much greater 
ratio than is actually experienced in the generation of 
byproduct power. In late fall and early spring, when 
the demand in total heat is low, the outside temperature 
is relatively high and the water temperature in the sys- 
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tem is low. This gives rise to a high vacuum in the 
condenser, and the turbine operates at an exceedingly 
good water rate. Therefore, the kilowatt-hours gener- 
ated for every thousand pounds of steam admitted, are 
much higher than in the coldest season, when the water 
temperature required, depresses the vacuum at the turbine 
exhaust. These characteristics tend to flatten out the 
available generated power curve to almost a straight line. 

As the size of pipe increases, the annual heat losses 
and fixed charges increase slowly, but the power cost 
for pumpage decreases rapidly. The proper pipe size 
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Fig. 4—Heating system chart correlating temperatures, 
B.t.u., vacuum and kilowatts 


can be determined by calculating the decreasing heat 
loss and fixed charges as the friction head in the system 
increases in feet of head per hundred feet of run. 
Against this, the sum of the fixed charges, heat loss and 
pumping cost increase rapidly as the friction head per 
hundred feet increases. By taking sums of these two 
components of cost for each friction head, a definite 
point of minimum total cost is established at which in- 
tercept the system was designed. 

In addition to the heating, arrangements for the sup- 
ply of process steam are worthy of analysis. When the 
turbine is operating, the bleeder supplies manufacturing 
steam at 85 lb. in accordance with the demand. When 
the turbine is not operating and when there is available 
evaporator capacity, the evaporators are put into service 
by manipulation of the output valves to deliver 85-lb. 
vapor from raw water. This vapor is then the manu- 
facturing steam and returns good condensate: to the 
boiler system. If the evaporator system is fully occu- 
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pied, as at the time of maximum makeup, or is require: 
to be down for cleaning, the 85-lb. system must be sus- 
tained, as also must be the tie between the 325-II). 
header and the 150-lb. header, by live steam from the 
boilers. To this end there is an automatically regulate: 
reducing station taking steam from the 325-lb. boilers 
and reducing it to 150 lb. By reason of the characteris- 
tics of some auxiliary equipment and the service io 
which the steam is to be put, it is desuperheated by the 
automatic introduction of water. 

An innovation in steam transmission is embodied in 
the supply to the forge shop. It has been stated pre- 
viously that the forge hammers were supplied by steam 
made in an evaporator from raw water introduced at the 
forge shop. The steam demand to the forge shop wii 
vary as time goes on. The use of the steam hammers, 
however, will at all times make an extravagant use of 
raw water in hammer exhaust. There is available, of 
course, byproduct power from this hammer exhaust 
which is not yet taken advantage of, but which can, and 
at some time will, be picked up with a condensing tur- 
bine receiving steam at hammer exhaust pressure and 
extracting the power from it to the best possible vacuum. 


5—Heating control board. The altitude 
gages show 125 ft. head, indicating 
the pumps are not operating 


With the future demand to be handled of an unknown 
quantity and with the concentration of steam generation 
desired at one place, the engineers have installed a 325-Ib. 
steam line feeding directly from the boiler header in the 
main power plant through the utility tunnel for a total 
distance of 3,000 ft. This 12-in. line has a capacity in 
excess of the present demand. It delivers the high- 
pressure steam to the evaporator and forces the return 
condensate at high temperature back to the closed heater, 
making a most economical delivery, at this remote point, 
of steam suitable for hammer operation, but generated 
in combination with the other blocks of load at the main 
boiler plant. 

In the layout of the building heating, Charles D. Allan, 
a well-known authority on hot-water heating, was asso- 


‘ciated with the engineers, The Sessions Engineering 


Company, on this work. 
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TYPICAL 


LEVATORS 


for Stores” 
and Office 
Buildings 


By R. J. GILCHER 


Assistant Engineer, Smith, Hinchman & Grylls 


to the buildings of the type under description, 

the elevator service is one of predominating 
importance. Two typical installations for store buildings 
will be taken—that of the J. L. Hudson Company, which 
has one of the largest elevator installations in the world, 
and that of the Ernst Kern Company, for which the 
latest developments in department-store elevators have 
been used. As examples of installations for office build- 
ings, those for the Greater Penobscot Building and the 
Union Trust Building typify modern trends in elevator 
service in Detroit. 


(): THE various electrical applications common 


Hupson Store ELEVATORS 


The J. L. Hudson store has a total of 75 elevators, 
four escalators and eleven dumbwaiters. Of these, 51 
are passenger elevators having a combined capacity of 
12,000 persons per hour, eight are employees’ elevators 
and sixteen carry freight. The Woodward Avenue unit 
of the store has fifteen 16-passenger elevators oper- 
ating at a speed of 450 ft. per min. The Farmer 
Street unit has sixteen eighteen-passenger elevators 
operating at the same speed and seven freight elevators 
having capacities ranging from 4,000 to 20,000 Ib. and 
speeds from 25 ft. to 450 ft. per min. The 20,000-Ib. 
clevator has been provided to carry electric trucks that 
distribute stock from the warehouses direct to the vari- 
ous floors as required. In the Newcomb-Endicott. addi- 
tion are twenty eighteen-passenger elevators and eight 
employees’ elevators with a speed of 550 ft. per min., 
one passenger elevator with a speed of 250 ft. per min., 
and nine freight elevators with capacities of 3,000 to 
20,000 Ib. and a speed of 150 ft. per minute. 

All passenger elevators are of the unit-multi-voltage 
control type, each having a separate motor-generator set 
and control panel. Operation is by means of a car 
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Fig. 1—Elevator selector and control panels in 
Penobscot Building 
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switch, with a separate lever to manipulate the pneu- 
matically operated door and car gate. Each cab is 
featured with a center-parting sliding-bar gate, a com- 
binatién fan and lighting fixture and a threshold light. 
The electric feeder to outlets in shafts for car light 
and fan is provided with a throw-over switch that in 
case of failure of the alternating-current source, will 
transfer automatically the lighting service to direct cur- 
rent. A special relay disconnects the fan, as the latter 
is designed for operation only on alternating current. 

Two of the freight elevators intended for short lifts 
between the upper storage floors, are of a special design 
in which the buffers are located at the side of the car 
to cut down the pit depth to a minimum, and the sheaves 
also are placed at the side to limit the overhead height 
required for run-by of the car. The signal lanterns on 
the first floor are of a new design consisting of a com- 
bination mechanical dial indicator and up-down lantern. 

The dumbwaiters are of the full-automatic type with 
a set of buttons on each landing for calling or dispatch- 
ing the cars. Some of the dumbwaiters have a passage 
under the pits, and in order to safeguard anyone walking 
in these passages, the pits were made of heavy con- 
struction to take, if necessary, the impact of the falling 
car. The counterweights consist of steel plate contain- 
ers filled with shot, so that should the counterweight 
fall, the container will break open, ‘allowing the shot 
to spread and thus materially reduce the impact. 


DEPARTMENT-STORE CONTROL 


In the Ernst Kern department store is a total of six- 
teen elevators, nine being for passenger service, three 
for combined passenger and freight service and two for 
freight service only. The passenger elevators operate 
at a speed of 450 ft. per min. The elevators are the 
unit multi-voltage department-store-control type, with 
main-motor micro-leveling. The operating device con- 
sists of a car switch for.controlling the car motion and 
also the opening and closing of the doors and car gates. 
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This is the first installation of the department-store. con- 
trol in Detroit. Operation of this control is as follows: 

The car starts its round trip at the first floor. After 
the passengers have entered at this floor, the operator 
moves the car switch lever to the second notch, the land- 
ing door and the car gate close and the car starts. As 
the passengers call their floors, the operator moves the 
lever to the first notch causing the car to stop at the 
next landing, to level automatically, and the door and 
gate to open. The operator then starts the car the same 
as' for the first floor. Should a waiting passenger on a 
floor press a button, the nearest approaching car will 
stop, level, and the door and gate open automatically. 
When the car reaches the top or bottom terminal land- 
ing, it will reverse automatically its direction of travel. 
The car can be immediately stopped in any position in 
the hoistway by centering the car switch. The auto- 
matic stopping and leveling of the car is accomplished 


by means of a selector in the elevator machine room. 


The cars are equipped with center-parting sliding bar 
gates. .The opening and closing of the doors: and the 
car gates are accomplished by the overhead type of 
pneumatic engine. The freight elevators are of the 
resistance car-switch control type. 


New Zone Controt SYSTEM 


The Greater Penobscot Building has a total of 26 
elevators, with provision for the installation of an addi- 
tional elevator in the future. These elevators are 
grouped ; six local passenger elevators serving the base- 
ment to the fourteenth floor; six intermediate passenger 
elevators serving the basement, first and all floors from 
the twelth to the 27th; six express passenger elevators 
serving the basement, first and all floors from the 26th 
to the 34th; three shuttle passenger elevators serving 
all floors from the 34th to the 44th; one low-rise freight 
elevator serving all floors from the second basement to 
the fifth floor; one high-rise freight elevator serving all 
floors from the fifth to the 44th, and three passenger 
elevators for the bank, serving all floors from the base- 
ment to the fifth. 


* * * 


Fig. 2—Elevator machinery room on twentieth floor of 
Newcomb-Endicott addition to Hudson store 


Fig. 3—Elevator cab and signal equipment in Kern 
department store 


* * * 


Except for the bank, the passenger elevators have a 
speed of 700 ft. per min. in the local zone and 800 ft. in 
the express zone. The bank elevators have a speed of 
350 ft. per min. All elevators are of the gearless-traction, 
unit-multi-voltage, signal-control type, with main motor 
micro leveling. Operation of the cars is as follows: 

As the passengers call their destinations at the first 
floor, the operator presses the corresponding buttons in 
the car switch plate. When the operator gets his signal 
to start the car, he moves the car switch lever to the 
starting position, whereupon the corridor and car doors 
automatically close and the car starts, stopping auto- 
matically at the first floor for which a button has been 
pressed. 

Should a waiting passenger on one of the floors press 
a landing button, the nearest approaching car will stop 
automatically at that floor level, and the car doors and 
gates open automatically. The car and corridor doors 
are operated by the overhead type of pneumatic engine. 
Each car is equipped with two-speed center-opening 
doors, recessed type of threshold light and floor-position 
indicator. 

All passenger cars for the office building starting at 
the first floor are dispatched by a man in the dispatching 
room. The shuttle elevators are dispatched by a new 
type of mechanical zone-control system, also located in 
the dispatcher’s room and used for the first time in this 
building. 

This new zone-control system embodies the well- 
known practice of giving an automatic signal to start 
the cars at a predetermined interval, with the distinction 
that in this system it is not required that the cars arrive 
at the terminal floor in sequence. Any car, upon arrival 
at the terminal starts an automatic timing mechanism 
which gives a preliminary starting signal to the oper- 
ator of this car at the expiration of a predetermined 
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parking period. The car, however, does not leave the 
terminal until a second signal is given upon the arrival 
of another car in what is called the “car starting zone.” 
This zone is any floor that the dispatcher may select 
as a point at which the down-bound cars shall auto- 
matically give the final starting signal to any car that 
has received its preliminary signal to start from the 
terminal. This feature of zone controlling the final 
departure signal, which may be altered at will to meet 
changing requirements of traffic, assures that there will 
be a car at the zone floor before the last car leaves the 
terminal. 


Piiotron Tuses Usep ror AUTOMATIC STOPPING 


In the Union Trust Building, which is 32 stories high 
with a tower rising to 40 stories, there are 23 elevators. 
Eighteen of these are for passenger service divided into 
four groups: Six local, six express, four bank and 
two private elevators. Located at the north end of the 
building, the local and express elevators will be used 
primarily by the public. At the opposite end of the 
building are the bank elevators and the private elevators 
reserved for the use of the bank occupying the first 
fourteen floors. Two bus elevators also are used by the 
bank to transfer money between the banking floors and 
the vaults in the basement. To cut down the height of 
the hoistway projecting up into the banking room and 


‘ig, 4—At the right is a Pliotron leveling equipment on 
the car. The cover is removed from one unit 
to show the tube 


* * 


at the same time to comply with code requirements as 
io run-by distance, the hoistway for these elevators is 
orovided with a movable top. Should a car over travel, 
‘he top will be carried up with the car. Another new 
‘eature is the location of the sheaves in the hoistway at 
‘he side of the car rather than overhead. 

One of the freight elevators, having the unusual capac-, 
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ity of 20,000 Ib., is designed to handle the money trucks 
for outside delivery between the vaults and grade level. 
This inside loading has been introduced to promote 
safety and reduce theft insurance. 

A new feature is the equipment of one of the private 
elevators with a special dual control designed for oper- 
ation by push button at automatically reduced speed or 
in the usual way by car switch and operator. All of 
the passenger elevators are designed for loads of 2,500 


Fig. 5—Elevator-control panels on left and door-control 
panels in rear in Union Trust Building 


* * * 


Ib. and speeds of 800 ft. in the express zone and 700 ft. 
in the local zone. They are of the well-known variable- 
voltage control type designed to eliminate all contacts in 
the hoistway for automatic stopping. For the pur- 
pose of starting, stopping, accelerating and decelerating 
the elevator car, steel plates have been placed at proper 
intervals in the hoistway. On the top of each car is 
mounted a number of coils connecting to five Pliotron 
tubes which in turn connect through the car cable, with 
the relays operating the contactors on the control panel. 
As the coils pass the steel plates in the hoistway, cur- 
rent is generated and amplified in the tubes to sufficient 
intensity to operate the relays and through them the 
contactors. It should be stated here that this is one of 
the first installations where Pliotron tubes have been 
used in elevator work. 

Push buttons for each floor make car operation semi- 
automatic. As the passengers call their floors, the oper- 
ator pushes the corresponding buttons. As_ the 
operator starts the car by the usual switch lever, the 
electrically operated landing and car doors close auto- 
matically. At the proper time to effect a stop, a flash- 
light is illuminated, indicating to the operator that he 
is to throw the control lever in neutral position. The 
car comes to a stop, levels at the floor and the doors 
automatically open. When a prospective passenger 
pushes a button on a floor in advance of the elevator 
travel, the operator is given the signal as before and 
jhe same procedure follows. 

Dispatching of cars is done on the first floor by means 
of floor position indicators and telltale annunciators. 
Each cab is equipped with a combination fan and light- 
ing fixture and a concealed type of threshold light. 
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ELECTRIC 


Fig. 1—One end of high-tension room, Hudson 
department store 


commercial building that does not require electric 

service for light and power and steam service for 
heat. These services, heat and power. have been closely 
associated by reason of the boiler plant that furnished 
the steam for power generation also furnishing it for 
heating, usually in part as exhaust steam. It is not so 
many years ago that almost every factory operated its 
own power plant and every commercial building of any 
consequence had its own lighting plant. 

Many factories and commercial buildings are still pro- 
vided with their own power plants, but a great many are 
purchasing their power, or at least a part of it. 
This is particularly true in Detroit, where electric rates 
are favorable and the policy of the utility is to supply 
power only to the extent that is economically profitable 
to the consumer, with due consideration for steam heat- 
ing and process demands. Moreover, as in Detroit, 
where central heating service is available, building 
owners often find it preferable, with the economies that 
are today being effected in the use of steam for building 
heating, to purchase both electric power and steam. 

The practice of purchasing such services is well shown 
by the installations referred to elsewhere in this issue as 
examples of steam service and by the installations de- 
scribed in the accompanying articles on electrical serv- 
ices. The installations chosen are typical of late prac- 
tice in department stores, office buildings and industrial 
plants in the City of Detroit. 
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[: WOULD be most unusual to find an industrial or 


Department Stores 


Ofice Buildings 
and 
Industrial Plants 


Among the outstanding features are the difficulties en- 
countered in getting service from the street into large 
buildings, to the distribution center, and from this point 
to distribute the power through the buildings. In one 
department store, this has been accomplished by tunnel- 
ing under the third basement floor. Another feature in 
building power services is the use of centralized control 
for light and power equipment. In one large office build- 
ing all the lighting circuits in public areas, such as cor- 
ridors, stairs and elevators, may be controlled from the 
main machinery room or from near the switchboard. 
All the starters and control apparatus have been grouped 
at one control point as a part of the main switchboard, 
where they are under the attention of one man, rather 
than the usual practice of installing a starter at every 


motor. 


Primary Plant for a 
Department Store 


By C. S. LUMLEY 
Electrical Engineer, Smith, Hinchman & Grylls 


OUNDED in 1881, the J. L. Hudson Department 

store has become the third largest in the United 
States with an annual business exceeding $50,000,000. 
At the present writing the complete store is made up of 
three buildings; The Woodward Avenue Building, the 
Farmer Street Building, and the Newcomb-Endicott 
addition, just completed, which gives to the company a 
combined floor area of 1,859,971 square feet. 

One of the difficulties attendant upon the installation 
of mechanical and electrical equipment in the new build- 
ing was the necessity of tying in all such equipment with 
that existing in the other two units. The new primary 
plant designed to take care of the requirements of the 
complete store, was placed in the third basement of the 
Farmer Street Building. This location is near the center 
of distribution, and future changes in this building will 
not necessitate a change in location. 
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Fig. 2—Single-line wiring diagram of Hudson 
primary plant 


With a heavy lighting demand and the various power 
loads from the elevators, refrigeration, heating and ven- 
tilation, etc., the equipment supplying these services is 
perhaps the most important mechanical feature of the 
store. The total demand is about 6,500 kw., divided 
3,800 kw. for lighting and 2,700 kw. for power. Trans- 
former capacity is 9,200 kva. About 1,000 kw. is used 
at high voltage for the motors driving the refrigerating 
inachines and approximately 300 kw., through two 300 
kw. rotary converters having their own transformers, for 
certain elevators and direct-current motors still in serv- 
ice in the older buildings. 

Equipment of the primary plant includes three banks 
of lighting transformers, one of 1,200-kva. and two of 
1,500-kva. capacity, that step down the three-phase 4,600- 
volt primary current to 230 and 115 volts, single-phase. 
For power five banks of transformers, one of 600-kva. 
and four of 900-kva. rating, are provided. These trans- 
formers step down to 460 volts, three-phase. 

All electrical energy except emergency enters the 
building at high tension, thus gaining the benefit of the 
high-voltage power rate. Bringing in this service was 
a problem of some magnitude, as it was necessary to 
sink a shaft 60 ft. deep from the street level to a point 
below the third-basement floor line, and then tunnel 
through the soil between the caissons to the primary 


lig. 3—Rear of main switchboard, showing access 
doors and bus construction 
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Fig. 4—Tunnel under third basement floor, carrying 
secondary feeders from switchboard 


room, where the service comes up through the floor into 
the primary oil switches. 

Differing from usual practice in department stores, the 
high-tension service consists of four separate lines, each 
having its own main oil circuit breaker. These lines 
connect to two different substations of the Edison Com- 
pany, two to each substation. Normally, all four feeders 
are in service, but in case of failure of one line, its main 
oil circuit breaker is automatically tripped by means of 
special relays. A special sectionalizing switch which is 
normally open, is automatically closed and the load re- 
distributed among the remaining three feeders. These 
features are all entirely automatic and require no manip- 
ulation on the part of the station attendant. From 
these feeders the service is passed through two master 
oil circuit breakers to the house-feeder oil circuit 
breakers. 

The loop feeder switches, the section switch and the 
two master switches are inclosed in modern concrete 
high-tension compartment structures with asbestos panel 
doors. The circuit breakers that take care of the trans-_ 
former banks for lighting and power are provided with 
current transformers and definite time-limit plunger- 
type overload relays. They are mounted on pipe frame- 
work instead of being inclosed in compartments, as are 
the main service switches, Fig. 1. 

Normally, all lighting is fed from one master switch 
and all power from the other. Lighting transformers are 
arranged in banks of three, each bank having its own 
voltage regulator. A new feature is the arrangement of 
voltage regulators so that they can be disconnected with- 
out seriously interfering with continuity of service, by 
a special double-throw disconnecting switch. 

Transformer secondaries are taken through conduit 
under the floor to their respective positions on the main 
switchboard. This board is of the new dead-front type 
construction, all inclosed, there being no live parts ex- 
posed. All instruments are grouped on two panels at one 
end of the switchboard behind glass doors and indirectly 
lighted. Access doors are provided at the back of the 
board for inspection and repair of all bus work and 
feeders, and these access doors have louvered openings 
for ventilation, as im Fig. 3. 

Getting the low-tension distribution feeders away from 
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this switchboard was difficult, since the existing piping 
and ventilating ducts allowed no space for conduits. It 
was necessary to revert again to tunneling under the 
third basement floor, Fig. 4, to the new building, which 
has a fourth basement. At this point the feeders were 
changed from lead-covered to rubber and braid, and 
taken in the usual way to the various shafts for dis- 
tribution to the feeder panels. This method of distribu- 
tion proved to be extremely satisfactory, the feeders 
being routed through slots in the floor directly under the 
switchboard into the tunnel. 


On 


Electrical Services in 


Modern Office Buildings 


By J. H. SCHUMANN 
Electrical Engineer, Smith, Hinchman & Grylls 


O ILLUSTRATE electric service in modern office 

structures, the Greater Penobscot Building and the 
New Union Trust Building have been taken as typical. 
The electrical installation of these two buildings is an 
example of the modern trend of electricai service and 
distribution in Greater Detroit. 


PENosscot BUILDING 


This building towers 565 ft. above the street level 
with a mammoth aviation beacon rising another 110 ft., 
totaling 675 ft. above the street level. The main building 
is 47 stories high, covering a ground area of 148x138 ft. 
This is the fourth highest office building in the country, 
and practically the entire building reaches to this height. 
Below the street level are two basements, of which the 
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Fig. 5—Primary disiribution system of Union Trust 
Building 


second is used largely for mechanica! and electrical serv- 
ice-equipment installation. 

The first basement and five floors are occupied by the 
Guardian Group, a combined banking and trust company. 
The rest of the building is devoted to the use of tenants, 
composed largely of brokerage houses, insurance com- 
panies and high-class business offices. Complete elec- 
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trical service for power and lighting is supplied by what 
is known as the Detroit Edison Company’s primary loop 
system. 

This new building is adjacent to two large office build- 
ings. In the basement of one is a complete Edison pri- 
mary switching station, from which the new building is 
served. All the power and lighting for the new prop- 
erty, in addition to that for the two existing buildings, 
is metered on one primary meter, and advantage is taken 
of the combined rate and load for the three buildings. 
A separate totalizing meter is provided for the new 
47-story building. 

From the existing primary service in the switchroom 
two 4,600-volt lines are carried underground to a new 
primary switch and transformer room in the second base- 
ment of the new building. Either of these lines has suffi- 
cient capacity to carry the total load to the new building 
and may be used interchangeably, as both are equipped 
with adequate switching facilities. 

One bank of transformers of 999-kva. capacity, 440- 
volt with three-phase secondaries, takes care of all the 
building power. An additional 333-kva. power trans- 
former has been provided with adequate switching facil- 
ities to take care of any emergencies that may arise in 
the event of one of the transformers failing. 

A third bank of transformers of 600-kva. capacity, 
with secondaries at 115 and 230 volts, three wire, takes 
care of the building lighting. These lighting trans- 
formers are equipped with disconnecting fuses on the 
primary side and disconnecting switches on the secondary 
side, so that in case of trouble in one transformer the 
defective unit may be disconnected from the distribution 
system and the major lighting load be carried on the 
other two transformers until repairs can be made. 


LivE-FRoNT SWITCHBOARD 


With the exception of the switching facilities men- 
tioned previously, the secondaries of the power and light- 
ing transformers are connected directly to the main 
distribution switchboard in space adjacent to the trans- 
former room. This switchboard is of the live-front type 
provided with front fused disconnecting switches on 
the lighting and carbon circuit breakers for power dis- 
tribution. 

Distribution to the power-control switchboard in the 
second basement and to the main lighting and power 
riser shafts is through lead-covered cables under the 
lower basement floor. At the point where these feeders 
rise in the shafts, they change from lead to rubber-and- 
braid covered. With the incoming service to the switch- 
board buses entering at the top of the board and the 
outgoing feeders leaving at the bottom through a cable 
trench, the usual hazard caused by congestion of feeders 
in a terminal box at the switchboard is practically elim- 
inated. Using an underground distribution system frees 
the ceiling of the machinery room from electrical con- 
duits that might otherwise become excessively heated or 
interfere with the installation of piping and machinery. 

Lighting distribution is taken care of by means of two 
riser shafts that have been kept entirely clear of 
piping or other interferences. This practice has decided 
advantage from a maintenance viewpoint. Sufficient 
room is allowed for two tenant metering closets on each 
floor. The main telephone risers were placed in a sepa- 
rate shaft to insure better telephone service and main- 
tenance conditions. Building lighting services for public 
corridors, stairs and halls are provided with local con- 
trol as well as master control in the main machinery or 
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operating room in the second basement. Control of the 
various motors in the building is also from a centralized 
location in the second basement. 

In addition to the totalizing Edison meter the owner 
is provided with a totalizing secondary lighting meter, 
a lighting meter for general building lighting, power 
meters for elevators, miscellaneous building power, bank 
motor equipment and the beacon light. A separate light- 
ing meter is provided for the bank areas, but all other 
tenant metering is taken care of in standard metering 
cabinets on each floor. With the advantageous primary 
rate obtained by the three buildings, the owner is finding 
it profitable to sell current to his clients at a moderate 
retail rate. 


Union Trust BUILDING 


A block long, 80 ft. deep and rising 395 ft. above the 
sidewalk, the main body of the Union Trust Building 
has 32 stories, with a tower at one end of the building 
rising eight stories more, to a height of 472 ft. Below 


the street level are three basements, the third giving the 


Fig. 6—Transformers in Union Trust Building comprise 


two banks of 2,316-kva. total capacity 


liccessary space for the mechanical equipment. The two 
upper basements and the first sixteen floors of the build- 
Ing are ocupied by the Union Trust Company and its 
afhliated banking institutions. The upper floors are given 
over to general office space. 

_ Complete building service for the combined power and 
lighting requirements is supplied from a primary loop 
system. Two 4,600-volt lines coming from separate sub- 
stations over different routes, but entering from the same 
manhole of the underground distribution system, carry 
the energy to the building. Through oil switches in each 
loop the two lines tie in to a main bus and all the load is 
combined on one station switch (see Fig. 5). The pro- 
tection of the station, however, in case of overload, is 
taken care of through the loop switches rather than 
through the main station switch. The latter carries all 
clectrical service to the main station bus, from which five 
‘ceder switches handle the complete lighting and power 
loads for all uses throughout the building. 
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One of these, known as the main power switch, sup- 
plies a single bank of transformers of 1,200-kva. ca- 
pacity, which takes care of all the building power. - These 
transformers are single-phase connected delta-delta. A 
second switch supplies all the lighting through a bank 
of three single-phase transformers totaling 1,116 kva. 
From the secondaries of the transformers the lighting is 
split up into three groups, one group for each trans- 
former, with distribution at 115 and 230 volts, three- 
wire, single-phase. Two of the lighting transformers are 
rated at 333 kva. and the other at 450 kva., to carry the 
heating and kitchen equipment load over and above the 
lighting. The other three of the five primary switches 
previously mentioned are used, one each for the three 
300-hp. 4,600-volt synchronous motors, with 0.8 leading 
power factor, which drive the COz compressors for the 
air-conditioning plant. 

Secondary lighting and power transformer buses are 
carried direct to the switchboard for distribution. This 
main switchboard is adjacent to the transformer and 
primary switchroom in a central location in the third 


Fig. 7—Union Trust primary room, 
showing voltage regulator 


basement of the building. The bulk of the building 
power is in the third basement machinery room and in 
the sixth-floor machinery fanroom. 

From the switchboard the power and lighting feeders 
are carried up through the building in shafts arranged 
symmetrically in the north and south ends of the build- 
ing, with due consideration to economic copper sizes and 
branch power and lighting distribution. These shafts 
are set aside for electrical service to allow for main- 
tenance and service without interference from steam or 
other piping. 

Elevator power service is taken care of in the usual 
way, with power distribution panels for the various 
groups of low- and high-rise elevators and power panels 
for each group of elevator motors at their location. All 
other motors for building power are equipped with push- 
button control at the motor and at the main switch- 
board, remote control or float switch or pressure-gov- 
ernor control. 
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Fig. 8—Main switchboard of dead-front type 
in Union Trust Building 


Centralized push-button control for building power 
and lighting above the third basement is placed at a cen- 
tral point near the main switchboard, which is of the 
complete dead front and dead rear type totally inclosed 
and ventilated. 

Metering equipment of the owners is centrally located 
on the main switchboard, so that the various power and 


lighting loads may be metered separately and the costs 


readily allocated. The divisions of the load separately 
metered are: Tenant lighting, owner’s lighting, elevator 
power, main-kitchen and dining-room power and light- 
ing, air-conditioning power requirements and miscel- 
laneous building power. Individual tenant’s lighting is 


Fig. 9—Centrol control board installed 
in Union Trust Building 


metered separately by the owner, so that bills may be 
rendered at a rate conforming with the retail rate of the 
public utility. The complete power and lighting load for 
the entire building is registered on one meter at a pri- 
mary rate. When the building is completely occupied, 
the combined rate probably will average 1}c. per kilo- 
watt-hour. 

In addition to the foregoing, emergency service is pro- 
vided for power on one elevator and sufficient lighting in 
the Trust Company area of the building to allow for a 
safe exit and operation of business during short inter- 
vals when the main service may be temporarily out of 
commission. This emergency service is provided with 
an automatic throw-over from the normal alternating- 
current service to stand-by Edison direct-current service. 
Also, two separate direct-current services are provided 
for fire-pump connection, to comply with the insurance 
and underwriters’ requirements. The main fire pump is 
driven by a 250-hp. direct-current motor. 

Although common in industrial plants, the installation 
of 4,600-volt control apparatus and 4,600-volt motors 
is not made ordinarily in office buildings. However, 
from the economic side and space requirements. this 
practice is proving advantageous. In view of the fact 
that separate fireproof rooms were necessary for the 
high-tension switching and the transformers, it was a 
relatively simple matter to provide space for the 
switching and control apparatus for these motors. 
Energy from the switching equipment is conducted 
through lead-covered cables run under the third base- 
ment floor to the motor terminals, which are properly 
insulated and provided with guards to make the installa- 
tion safe from the operating standpoint. 


CENTRALIZED CONTROL 


All the lighting circuits in public areas, such as cor- 
ridors, stairs, elevators, toilets, etc., are so installed that 
they may be controlled by the chief operating engineer 
from the main machinery room or near the main switch- 
board. Certain sections of the building may be con- 
trolled locally, as operating conditions may require. This 
centralized control feature has proved advantageous 
from the viewpoint of current saved, maintenance and 
operation, as well as facilitating watchmen’s service 
throughout the building. The starting and control appa- 
ratus in both the Penobscot Building and the Union 
Trust Building has been selected carefully as to quality 
and reliability of equipment to contribute to the sight- 
liness of the operating room as well as ease of mainte- 
nance. 

All the starters and control apparatus have been 
grouped at one central point rather than the usual method 
of installing a starter at every motor position. These 
starters and control apparatus were made up as a stand- 
ard switchboard installation. In the case of the Union 
Trust Building the control board was installed as a part 
of the main switchboard unit. This arrangement permits 
the operating engineer to start and control all his appa- 
ratus for the entire building from this main central con- 
trol panel. In addition to this means of control the lock- 
out type of start and stop button has been provided at 
every motor location to insure ease and safety of op- 
eration. 

After making a careful study of this type of installa- 
tion, it was found that the general appearance of the ma- 
chinery room was considerably improved over the old 
type of installation, as was the accessibility of motors, 
pump and fan equipment, at a cost of installation but 
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slightly higher. The cost of the conduit and wiring for 
the two types of installation proved to be about the same, 
the increased cost being due largely to the extra cost of 
remote-contro! wiring. 

These installations were developed in collaboration 
with A. Pomn, operating manager, Greater Penobscot 
Building, and E. Y. Dow, superintendent, Union Trust 


Building. 
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Industrial Plants Served by 
Substations at Load Centers 


By W. L. BICE 


Electrical Engineer, Smith, Hinchman & Grylls 


N INTERESTING industrial installation of pri- 

mary service is to be found at the new Kelvinator 
plant of the Electric Refrigeration Corporation, which 
consists of an administration building measuring 70x 
200 ft. and a manufacturing building of five units cover- 
ing an area 440x1,000 ft. A primary switchhouse and 
a boiler house, the latter to supply steam for heating and 


Primary switch house.. 
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Fig. 10—Diagram of primary distribution system 
in Kelvinator plant 


for manufacturing processes in certain departments, are 
located at what eventually will be the center of demand. 

Owing to the low primary rate available to users of 
large blocks of power and to the unequal balance be- 
tween power and process steam, the installation of gen- 
erating units did not appear sufficiently attractive to 
warrant the capital investment. The area covered by 
this plant in proportion to the building height and the 
type of manufacturing would have made the power and 
lighting distribution from a central point both costly and 
impractical, so it was decided to proportion the floor area 
for the different types of manufacturing and locate sub- 
stations over the property at these load centers, supplied 
from a common high-tension switchhouse. 

To insure continuity of service, two 4,600-volt over- 
head lines lead to the property, each from a different sub- 
station. At the property line these services drop into 
tuiderground ducts and continue to a primary switch- 
house built specially for the purpose. Provisions were 
nade for a third power line to supply the anticipated 
«dition to the plant. 

The incoming lines feed directly into master switches, 
vhich in turn, through open bus work on the ceiling, 
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Fig. 11—Kelvinator primary room, showing open bus 
work on ceiling 


supply six feeder switch positions, one being a spare. 
To meet anticipated requirements, space is provided for 
two future switch positions and for a third master 
switch. Each of three present switch positions controls 
the feeder to a bank of transformers at a predetermined 
load center, and each of two switch positions controls a 
feeder to a 4,600-volt air-compressor motor. 

Distribution from the main switchhouse to the sub- 
stations is by means of lead-covered cables passing 
through underground fiber ducts laid in concrete. Three 
substations were installed and placed in service and pro- 
visions made in the switchhouse and in the duct lines 
for two more substations for the future building. 

As the power load was made up largely of induction 
motors it was necessary to provide for power-factor 
correction, and this was done by installing two 550-hp. 
4,600-volt synchronous motors to drive air compressors. 
These machines are in the boiler house, and the ultimate 
plant will require a third air compressor driven by a 
synchronous motor of the same size. 


fig. 12—Typical low-tension switchboard in substatios 
of Kelvinator plant 
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Three 50-kva. single-phase 4,600 to 230-volt, outdoor- 
type transformers were installed in the fire-pump switch- 
room. They operate from either incoming power line 
through oil circuit breakers, mechanically interlocked. 
The feeders to the fire-pump control cabinet in the 
boiler-house basement are run in underground duct lines. 

Substation No. 1 has three 200-kva. single-phase 
power transformers and two 200-kva. single-phase light- 
ing transformers. Substation No. 2 has three 333-kva. 
power transformers and two 250-kva. single-phase light- 
ing transformers. Substation No. 3 is similarly equipped 
as substation No. 2, which was used also as a basis for 
computing the capacity of each of the future substations, 
Nos. 4 and 5. - ; | 

Power distribution from the substations into the fac- 
tory is 230-volt three-phase 60-cycle; lighting distribu- 
tion is 115- and 230-volt three-wire single-phase. Motors 
of 3-hp. capacity and under are on the lighting trans- 
formers, as well as the electrical kitchen equipment in 
the administration building. . 

The possibility of moving departments made it advis- 


switchboard to the distribution panels in exposed conduit 
runs racked from the ceiling. A sufficient number of 
switches of different sizes were installed on the switch- 
board to take care of any division of power and lighting. 
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Underground Switching and 
Distribution System 


By J. H. SCH1IJMANN 


Electrical Engineer, Smith, Hinchman & Grylls 


_ THE new service installation at the Jefferson Ave- 
nue plant of the Chrysler Corporation, the method of 
distribution is similar to that used by the Electric Re- 
frigeration Corporation, as outlined previously, but on a 
considerably larger scale. To a central primary switch- 
ing station located under the new assembly building, the 
electric service is brought in underground from the 
utility’s 4,600-volt overhead lines. From this point the 


Fig. 13—High-tension compartment in primary room 
at Jefferson Avenue plant of Chrysler Corporation 


able to install all power wiring from the secondary 


| Fig. 14—Oil circuit breakers on one side of high- 
tension compartments in Chrysler plant 


complete underground distribution system takes the sec- 


ondary feeders to the various transformer substations 


placed advantageously throughout the plant. The loads 
are distributed in such a manner as to make these sub- 
stations of uniform size, requiring about 600 kva. in 
power and 300 kva. in lighting at each of the substations, 

In the primary switching station provision is made for 
4,600-volt Edison lines, five being in service at the pres- 
ent time and two futures that will carry a normal load 
of 2,500 kva. and a maximum load of 3,000 kva. per 
line. In the switch and bus structure use is made of 
concrete ¢ell-type construction with inclosed oil switch 
and disconnecting switch compartments having “Tran- 
site” fireproof doors. Owing to the fact that this room 
is entirely underground, it was found necessary to pro- 
vide supply and exhaust ventilation to keep it dry. 

In general the transformer substations are located out- 
doors at about the level of the second story, either on 
the roof of buildings or over the marquise on buildings 
that are more than two stories high. There is but one 
high-tension feeder provided for each bank of power and 
lighting transformers, with conduit installed for the in- 
stallation of an additional feeder as the load may grow 
in that locality; that is, both banks of transformers are 
fed from one common primary bus and are connected to 
the feeder solid without any switching on the primary 
side of the transformers at the transformer station. The 
secondary buses are run directly into the factory build- 
ing, and at a point near to the transformers the secon- 
dary feeder switches are installed on a platform above 
the factory floor level. All branch feeders, both lighting 
and power, are of a uniform, economical size for dis- 
tribution, and each of these feeders is equipped with a 
low-voltage oil circuit breaker. From these switches, 
secondary feeders are carried to power and lighting dis 
tribution panels throughout the plant, a standard feeder 
size taking a certain definite number of power or light- 
ing distribution cabinets. 

Practice in this plant has proved that for good, rugged 
service and hard usage, it is economical to use oil circutt 
breakers for this class of service, both for 230-volt three- 
phase power and also for 115- and 230-volt single-phase 
lighting. It has been proven that standardization pays. 
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IRE PROTECTION 
Relay and Coieseaicuis Systems Compared for Office Buildings 


. . Protection of Department Stores and 
Factory Buildings Discussed 


By T. W. BoLLMAN 


Assistant Engineer, Smith, Hinchman & Grylls 


Fire pumps in second basement of the Penobscot Building 


WO systems of fire protection are in use for office 

buildings—the “Relay System” and the ‘‘Central- 

ized System.” The former employs at the lowest 
basement floor a 10,000- to 20,000-gal. suction tank and 
a 750-gal. centrifugal fire pump, manually controlled. 
Twenty stories above this level are placed a 5,000-gal. 
suction tank and a second 750-gal. centrifugal fire pump, 
also manually controlled. This is repeated for each suc- 
cessive twenty stories. 

The “Centralized System” provides for one 750-gal. 
centrifugal fire pump with automatic starter and a 1,500- 
gal. compression tank for the first 25 stories, two 750- 
gal. pumps and two 1,500-gal. compression tanks for the 
next 25 stories, etc., all of these being installed at the 
lowest level. 

For both systems connections are made to the high- 
and low-pressure standpipes, also to the Fire Depart- 
ment lines. 

The first, or “Relay System,” necessitates manual 
operation of valves in the suction and discharge connec- 
tions to pumps at all levels, in order to get water to the 
roof of the building, and also necessitates daily main- 
tenance and inspection of valves and tanks at these levels 
and makes it impossible for the Fire Department to 
pump water above the first level (twenty stories) without 
the manual operation of the valves at the upper levels. 
This is dué to the fact that the “Relay System” is com- 
posed of numerous low-pressure standpipes which are 
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separate units and serve only as a purpose for first-aid 
hose streams until the pumps are started and become 
part of the pipe line. With this system of numerous low- 
pressure standpipes no provision is necessary for excess 
pressures. 

Another objection to the “Relay System” is the value 
and amount of floor space taken up by the pump and 
tank at each of the upper levels. 

The second, or “Centralized System,” consists of sys- 
tems of high- and low-pressure standpipes with the low- 
pressure standpipes terminating at the floor below where 
connections for hose start on the high-pressure stand- 
pipes. This reduces the use of extra-heavy fittings 
throughout, as the case would be if just one system of 
standpipes were used, but it does not eliminate excess 
pressures which will occur at the low levels of both the 
low- and high-pressure standpipes. The excess pressures 
are reduced to that required at each floor by the use 
of reduction disks, inserted in the swivel reducing 
coupling at each hose station. The suction and discharge 
connections between the fire pumps form the discharge 
headers which supply the high- and low-pressure stand- 
pipes. For example, the discharge piping from the low- 
pressure pump supplies the low-pressure standpipes and 
also the suction for the next high-pressure pump. The 
discharge piping from the second pump supplies the hose 
standpipes for the second level and the suction for the 
third pump, etc. 
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All the pumps are controlled by a common motor and 
starting panel with four pressure governors which are, 
in turn, operated by the four compression tanks, making 
the system entirely automatic. : 

The installation of a “Centralized System,” as here 
described, also eliminates the manual operation of valves 
and the maintenance of roof tanks, which, when exposed, 
have to be heated and painted and replaced (if built of 
wood) about every fifteen years. . 

The desired pressure at any floor, using either the 
Relay or the Centralized system, would be 50 lb. in 
excess of the static head at that particular floor. 


DEPARTMENT STORES 


The fire protection for a department store, in general, 
consists of an automatic sprinkler system in connection 
with a system of hose standpipes supplied by one of the 
following : 

(a) Gravity tanks and automatic fire pumps. 
(b) Pressure tanks and automatic fire pumps. 
(c) Gravity tanks and pressure tanks. 

For the gravity tank and automatic fire-pump installa- 
tion, the hose standpipes and sprinkler risers should be 
connected to the same header and cross-connected to all 
Fire Department connections. The sprinkler risers as 
a rule will consist of wet and dry pipe risers. The wet 
risers supply all piping in heated portions of the store, 
and the dry risers supply all piping in show windows, 
fur-storage vaults and refrigerators. 

Each riser should be controlled with an O. S. & Y. 
(outside screw and yoke) valve and valve drain connec- 
ion at the base. Each sprinkler riser should be pro- 
vided with an alarm valve, which, with the dry-pipe 
system, should be of the dry-pipe type. Each wet-pipe 
riser should be provided with a floor control valve at 


_each floor. of the O. S. & Y pattern and a valve drain 


connection arranged to drain the piping on that floor. 

The arrangement of piping for the pressure tank and 
automatic fire-pump installation will be the same as 
above except the pressure tank should be cross-connected 
so as to supply the sprinkler risers only. 

The piping for the gravity and pressure tank installa- 
tion should be arranged the same as above except that 
the pressure tank should be cross-connected to supply 
only the sprinkler risers. 


MANUFACTURING PLANTS 


Fire protection for a manufacturing plant, such as an 
automobile factory, should consist of ample gravity sup- 
ply from elevated tanks at least 40 ft. above the highest 
line of sprinklers, in connection with manually con- 
trolled centrifugal fire pumps, when taking suction from 
city mains, or manually controlled positive displacement 
pumps when taking suction from a reservoir. All por- 
tions of the plant should be sprinklered, using dry-pipe 
systems for unheated portions and wet-pipe systems 
where radiation is installed. 

All spray booths and deep tanks should be equipped 
with piping and approved nozzles supplied by COz gas. 

All electrical apparatus should be of the inclosed type 
and be provided with connections for CO, gas. This 
applies to generators, transformers and switch rooms. 

In lieu of the hose standpipes for a factory building, 
unless it be more than six stories in height, a complete 
installation of 24-gal. soda and acid extinguishers is 
more desirable. If the building is six stories or more, 
hose standpipe protection should be provided also. 

Last but not least, all floors should have scuppers. 
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Compressors Relocated at 
Chrysler Plant 
By J. J. La Satvia 


Assistant Engineer, Smith, Hinchman & Grylls 


1s AN automobile plant one of the most necessary 
services is the compressed-air supply. It is importay; 
that this be laid out with a view to meeting factory ex 
tension without interfering with the general plan, Ay 
excellent example of this is to be found at the Highlang 
Park plant of the Chrysler Corporation. Formerly, the 
air compressors were scattered about the plant, but with 
the expansion of the works it was decided to centralize 
the compressor plant and incidentally effect a consider. 
able saving in labor. 

Accordingly, one 3,300-cu.ft. and three 1,500-cu ft 
compressors were moved from their old locations to the 
new plant, and a new 3,300-cu.ft. unit was added. Space 
has been provided for three more 3,300-cu.ft. compres. 
sors to handle further increase in load. 

These machines all take air from a single tunnel hay. 
ing filters and louvers at its entrance. They compress 


Compressors in Chrysler plant 


the air in two stages to 100 lb. pressure and discharge 
through after-coolers, located in the basement, to out- 
side tanks, there being one 5-ft. diameter by 18-ft. tank 
for each compressor. The tanks are connected to a 12-1 
common supply line from which distribution lines are 
taken off throughout the factory and supply air for 
presses, cleaning, spraying, etc. 

Each compressor is belt-driven by a 4,600-volt three 
phase synchronous motor. ; 

Cooling water is taken from a 50,000-gal. outside fire 
protection tower and after circulating through the inter 
and after-coolers, is pumped back to the tank. A supply 
of 40,000 gal. must be maintained in the tank at all times 


to meet fire protection requirements. 
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Es Automobile Manufacturer Installs 


Pressure 
Saves $27,000 Month 


IGURES available 

from the Detroit 

plant of the Chev- 
rolet Motor Company 
show conclusively that 
the use of exhaust steam 
to generate power may be 
highly economical, par- 
ticularly when the supply 
is fairly uniform. This 
company has a_ large 
forge plant, with 87 
steam hammers and 79 
board hammers and a 
gear and axle plant, both of which receive their require- 
ments in steam, compressed air and power from one 
central power station, operated in connection with the 
forge plant. Until May, 1928, all the electrical energy 
was purchased from an outside source, none being gene- 
rated. In the power plant steam is produced in six 
8,250-sq.ft. Stirling-type boilers at 165 lb. gage pressure, 
each boiler being equipped with an underfeed stoker 
driven by a direct-current motor through a silent chain 
drive. An additional boiler, having 12,500 sq.ft. of sur- 
face, is now going in. Since the installation of the plant 
in 1919, the steam demand has been increasing until at 
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Fig. 1—Forced-draft cooling water installed 
to conserve condenser water : 


the time the low-pressure 
turbines were considered, 
it had reached 250,000 lb. 
per hour, and more re- 
cently has mounted to 
300,000 Ib. per hour. For 
the last three years serv- 
ice has continued day and 
night, with large steam 
demand indicated, for 22 
out of the 24 hours. 
This steam ran a cross+ 
compound air compressor 
of 1,200 cu.ft. per min. 
capacity, the feed pumps in the power house and the 
steam hammers in the forge shop. No use was made of 
the exhaust steam except for heating purposes, which 
called for only a fraction of the amount generated— 
about 30,000 lb. per hour during the cold weather. 

In addition to the steam compressor there are now 
four other synchronous-motor-driven machines, each 
rated to deliver 1,400 cu.ft. per min. of air at 100 Ib. 
pressure, giving an aggregate capacity at the plant of 
7,000 cu.ft. per min. These synchronous motors have 
been beneficial in improving the power factor of the 
system to an average of 82 per cent. 
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Increasing production and the addition of a new forge- 
shop unit, calling for more power, caused a searching 
about for some means of economizing. A large amount, 
around 6,000,000 kw.-hr., of electric energy, was being 
purchased each month. Various methods of generating 
power were considered, but the use of exhaust steam 
from the hammers offered the best solution of the prob- 
lem, and it was decided to install turbine generators. 
Straight low-pressure turbines could not be used, for 
they would not supply enough power. Mixed-pressure 
turbines seemed to be the best way out, so three 3,500-kw. 
mixed-pressure turbine-generators were selected and 
installed in a new two-story addition to the power 
house. The machines operate under the following 
conditions: High-pressure steam, 160 Ib. gage; low- 
pressure inlet steam, 6 Ib. gage; vacuum, 274 in. Elec- 
trical characteristics are 4,600 volts, 60 cycles, and three- 
phase. Rated 3,500 kw. at 80 per cent power factor, the 
machines operate at 3,600 r.p.m. Each turbine is equipped 
with a jet condenser, fitted with a double-runner removal 
pump of 9,000 gal. per min. capacity, at 95 ft. total head, 
and driven at 880 r.p.m. by a 300-hp. impulse turbine 
through a totally inclosed reduction gear set having a 
ratio of 4.458 to one. Air is removed from the condenser 
by a twin steam-jet type air pump having four 
nozzles and two jet-type intercoolers. The capacity of 
the pump is such that under normal operating conditions 
only two nozzles are used. When supplied with 9,000 
gal. of 80-deg. injection water per min. and condensing 
92,000 Ib. of steam per hour, the condenser is designed 
to produce a vacuum of 274 inches. 

As the condensing water comes from the city mains, 
the supply is conserved by installing a forced-draft 
cooling tower Which has capacity to cool 20,000 gal. per 
min. from 105 to 85 deg. F. The tower is arranged in 
five sections, with ten fans of the airplane propeller type, 
each driven by a 15-hp. motor. The water is pumped 
from the condensers to the tower, which is some 200 ft. 
distant from the plant and, after being cooled, is brought 
back under gravity head through.a 36-in. main. As part 


Fig. 2—Air compressor installation 


of the water is drawn off for boiler feed, the makeup, 
amounting to about 33 per cent, is introduced at the tower 
from the city gnains. 

Steam for the hammers is supplied through two 12-in, 
lines, passing from the boiler room to opposite ends of a 
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loop header in the shop. A second loop header, ranging 
in diameter from 12 to 24 in., receives the exhaust steam 
and, through a 30-in. line, delivers it to the turbine room. 
Exhaust steam from the main is admitted to the low- 
pressure cylinders of the turbines at 6 lb. gage pressure, 
and live steam to the high-pressure cylinders at 160 lb. 
gage, under the control of the speed governor. The 
high-pressure steam flows through the strainer, throttle 
valve and inlet valve into the high-pressure inlet belt of 
the turbine cylinder. Expanding from here through the 
high-pressure blading and at the low-pressure inlet, it 
mixes with the exhaust steam coming from the hammers. 
Expansion from this point continues through the remain- 
ing stages of the turbine to the condenser. The general 
arrangement of the control is shown diagrammatically in 
Fig. 4. Just enough of the high-pressure steam is ad- 
mitted to make up the deficiency of the 6-lb. steam, which 
varies in quantity, owing to the fact that some of the 
hammers may not be running, or perhaps a considerable 
amount is being drawn off for heating purposes. 


OPERATING COSTS BEFORE AND AFTER TURBINE INSTALLATION 


March May 
Purchased current, 6,697,640 3,972,080 
Cost of purchased current...................ee008 $74,404.80 $43,837.50 
Cost of operating turbines (including overhead).... = ........ $6,900.00 
Cost of power used, per kw.-hr., cents.............. att 0.707 


The pressure governor controlling the admission of 
low-pressure steam to the turbines, is also shown diagram- 
matically in Fig. 4. This regulator responds to pressure 
changes under the relay dashpot piston. As the under- 
side of this spring-restrained piston is connected directly 
to the low-pressure steam line, an increase in pressure at 
this point will cause the piston to rise unless otherwise 
controlled. The piston stem is attached to a regulating 
lever, the other end of which is connected to an oil relay 
valve controlling the movement of the low-pressure inlet 
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yalve. A short lever attached to the low-pressure inlet 
yalve is pinned to the regulating lever and acts as a com- 
pensating motion to restore equilibrium. As the pressure- 
regulating piston rises, it opens the low-pressure inlet 
yalve by means of the oil relay, and vice versa. 

As will be apparent from the diagram, the low-pressure 
governing system is at all times under control of the 
speed governor through the action of the low-pressure 
speed control rod, this rod being directly connected to a 
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tion, the electricity cost 0.707c. per kilowatt-hour. It is 
still necessary to purchase the greater part of the current 
used, as can be seen from the accompanying table. In 
the May price, all labor, overhead and maintenance 
charges are added. In deciding what to charge the 
turbines for the exhaust steam, the fact was taken into 
consideration that both the hammers and the turbines 
were using the same steam, thus neither could be charged 
with the full cost of the generation of the steam. It was 


“NUL 
\ 
N N 
N N 
N N 
Fig 4—Diagram of relay piston Relay ofl lines toH.P ofl 
mixed-pressure tur- operated inlet valve gear, 
bine and valve gear valve a 
y 
valve. Pressure inlet valve 
requlator compensating levers’ 
Piston 
Baypass 
\ valve 
| 
LP steam 
PIPE 
| | 
inletN } Pipe 
| 
relay 
aa valve 
| | 
10) 
' 1.P gate vahe 
| operating 
| i q /ever 
| Four way valve-~-.. 


sliding fit on the high-pressure inlet valve stem, as indi- 
cated. The rod engages the upper end of the regulating 
piston stem at such times when the amount of steam 
admitted by the low-pressure governor is in excess of the 
amount required to maintain speed. At all other times 
the pressure regulator admits steam in quantities to 
maintain a fixed pressure at the low-pressure connection, 
the rest of the steam required for holding speed being 
admitted through the high-pressure inlet valve under 
direct control of the speed governor. 

| Relative to the economies effected by the new instal- 
, lation, a survey of figures’ shows that in March of this 
: year, which can be taken as a representative month, pur- 
chased electricity cost 1.111c. per kilowatt-hour. In May, 
the first month in which the turbines were in full opera- 
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found that the heat extracted by the turbines approxi- 
mately equaled the heat extracted by the hammers, so 
that the charge, which is 40c. per 1,000 Ib. of steam, was 
split up between them. The turbines also were assessed 
the full price of 40c. per 1,000 lb. for the live steam used. 

Naturally, the load varies throughout the year, but 
the months taken are thoroughly representative. The 
change from the old to the new condition has made.a 
large saving for the company. Assuming that the saving 
for May will be repeated throughout the other months 
of the year, the total annual saving will exceed $327,000. 

For the information in this article we are indebted to 
W. J. Massey, superintendent of maintenance, and E. D. 
Norris, chief engineer of the power plant.. Albert Kahn, 
Inc., of Detroit, were the architects and engineers. 
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vents and Men Power’s Field 


THE EDITORS WILL WELCOME THE CO-OPERATION OF READERS IN REPORTING 


INTERESTING HAPPENINGS, PERSONAL OR OTHERWISE 


The Carnegie Institute of Technology, Pittsburgh, Pa. . 


Coal Conference at Pittsburgh Opens to Big Gathering 


Sessions on Power and Pulverized Coal Attract Many Prominent 
Engineers—Papers on Foreign Practice of Special Interest 


ARIOUS aspects of the utilization 

of bituminous coal occupied the at- 
tention of over 1,800 engineers, tech- 
nologists and industrialists attending the 
Second International Conference on 
Bituminous Coal at the Carnegie Insti- 
tute of Technology, which was held in 
Pittsburgh, Pa., Nov. 19-24. Prominent 
among the aspects of coal discussed were 
its origin and classification, washing and 
preparation, low- and high-temperature 
carbonization, liquefaction, its use as a 
fuel both in pulverized form and other- 
wise, and its use in the manufacture of 
gas. Several papers were given also on 
the fusion and clinkering of ash and on 
ash removal. 


Twenty NATIONS REPRESENTED 


Representatives from over twenty 
foreign countries were in attendance, 
and many of them presented papers 
dealing with European practice. Among 
the delegates from abroad who presented 
papers were such outstanding men as 
Dr. Ing. J. E. Noeggerath, of Berlin; 
A. T. Stuart, of Toronto; Dr. Karl 
Bunte, of Karlsruhe, and Dr. Ing. P. 
Rosin, of Freiburg, Germany. Among 
the American engineers who presented 
papers and discussions at the conference 
were Henry Kreisinger, E. G. Bailey, 
D. S. Jacobus, A. G. Christie, James 
W. Armour, M. Alpern, J. G. Worker, 
S. W. Parr, A. C. Fieldner, F. R. 
Wadleigh, R. T. Haslam, C. H. Pea- 
body, Arthur D. Little, G. A. Orrok, 


Samuel Insull, J. A. Hunter, Dr. 
Charles Brabbée, Calvin W. Rice, and 
T. G. Estep. 


Doctor BAKER WELCOMES 


In his address of welcome, Dr. T. S. 
Baker, president of Carnegie Institute 
of Technology, spoke of the peculiar ap- 
propriateness of holding a conference on 
bituminous coal in Pittsburgh, a leading 
industrial city founded upon a great 
wealth of high-grade coal. “We know, 
said Doctor Baker, “that the great in- 
dustrial settlements will remain where 
power is cheap, but if we learn to 
distribute this cheap power over wide 
areas, we may find that the rural dis- 
tricts will be industrialized and the 
population of the cities decentralized. 
The study, therefore, of the methods 
of producing energy and distributing it 
widely may result in changing the aspect 
of urban life. . For where workers can- 
not receive remunerative wages, the 
population decreases, and as’ power is 
the source of industrial life, it is also 
the controlling factor in the earnings 
of workers.” 

Doctor Baker looks forward with con- 
fidence to the time when power plants, 
located at the mine mouth and working 
in conjunction with gas plants and 
chemical works, will distribute power 
and the products of coal processing to 
a far-flung region. The objections that 
have been raised to such a scheme, ex- 
pressed best, perhaps, by the phrase, 


“the high cost of saving coal,” are valid 
only until it is realized that waste in 
the long run is always an economic 
crime. 


T. P. GAyYLorp’s REMARKS 


T. P. Gaylord, vice-president of the 
Westinghouse Electric & Manufacturing 
Company, and president of the Pitts- 
burgh Chamber of Commerce, in wel- 
coming the conference for the City of 
Pittsburgh, pointed out how improve- 
ments in power generation now make 
one pound of coal produce as much 
useful power as four to six pounds 
formerly did. This has resulted in a 
depression of the coal industry, he said, 
and pointed out that new uses for coal 
are therefore needed to bring health to 
this fundamental industry. 


THE TECHNICAL SESSIONS 


Three sessions of the conference were 
devoted to pulverized coal, and all as- 
pects of the subject were covered. 
Power and combustion were discuss 
at four more sessions, one of which was 
entirely given over to a series of papers 
on the problem of ash clinkering and 
removal. Fusion of ash also received 
considerable emphasis. 

Low-temperature carbonization, 4s 
usual, held the center of the stage, 
occupying seven full sessions. A new 
note was in evidence in this field, 
sounded by the electrical utility eng'- 
neers, who took an active part, am 
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whose interest indicated the closer rela- 
tion that is rapidly growing up between 
power generation and coal processing. 


THE GENERAL SESSIONS 


In the five general sessions this rela- 
tion between carbonization and power 
was again stressed, with particular em- 
phasis on the new interest that chem- 
istry is coming to hold for power engi- 
neers. In one of these sessions Dr. 
Arthur D. Little pointed out the effect 
of increased efficiency on coal con- 
sumption. 

Sessions were also devoted to high- 
temperature carbonization, gas manufac- 
ture, fertilizer, coal origin and composi- 
tion, tar and oil, and coal washing and 
preparation. Other events included two 
public sessions, at one of which Georges 
Claude, inventor of the synthetic am- 
monia process, spoke on the subject of 


inventions.." The other public session . 


was addressed by Dr. Edwin E. Slosson 
on the’ subject of synthesis, which he 
handled in a characteristically humorous 
vein. Dr. E. W. Smith, secretary of the 
recent World Power Fuel Conference in 
London, also reported on the proceed- 
ings of that meeting. 

A banquet and excursions to near-by 
industrial and power plants served to 
round out a full and profitable week to 
the large gathering in attendance. It 
was generally felt that constructive ma- 
terial of vital importance had been the 
keynote of the conference from begin- 
ning to end. 


Asks Industrials to Aid 
In Airway Marking 


An appeal has recently been broad- 
cast by the Daniel Guggenheim Fund 
for the Promotion of Aéronautics, 
urging industrial concerns in towns and 
small cities throughout the country to 
assist the progress of commercial avia- 
tion by marking the name of the town 
upon the roofs of their buildings. The 
Fund has already obtained the co- 
operation of the postmasters in com- 
munities of this size, and a compre- 
hensive scheme has been devised which 
specifies roof markings specially adapted 
to aviators’ use. Factory and business 
buildings are desired for such markings 
because of their greater roof area and 
gentler slope. 


Swedish Engineers Work 
In Russia 


A delegation of Swedish engineers, 
headed by Major Schmidt, director of 
the water department of Stockholm, 
has left for Russia to supervise for the 
Soviet government the construction at 
St. Swir River of three power plants, 
the first of which is 100,000 hp., at a 
cost of 70,000,000 rubles. 

The river is an important artery 
connecting Onegin and Ladoga Lakes. 

Swedish turbines and generators 
were recently ordered for a_ similar 
power plant on the Volkhov River. 
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A.S.M.E. Annual Meeting Plans Complete; 


Convention Opens Dec. 3 


Five Days of Technical Sessions Will Cover All Phases of 
Mechanical Field—Over Sixty Papers to be Given 


ONDAY, Dec. 3, is the date set 

for the opening of the annual 
meeting of the A.S.M.E. in New York 
City, the headquarters of which will be 
at the Engineering Societies Building, 
33 West 39th St., as in past years. 
The meeting will continue through Fri- 
day forenoon, Dec. 7, technical sessions 
being held on all five days. More than 
sixty papers are scheduled for presenta- 
tion, covering aéronautics, applied me- 
chanics, fuels, power from all sources, 
hydraulics, machine-shop practice, man- 
agement, material handling, printing, 


railroading and the wood industries. In - 


addition to the papers several progress 
reports will be given by special com- 
mittees of the various sections. 


ComingConventions 


American Institute of Electrical En- 
gineers, annual winter convention, 
New York City, Jan. 28-Feb. 1; 
annual summer convention, Swamp- 
scott, Mass., June 24-28; F. L. 
Hutchinson, secretary, 33 West 
39th St., New York City. 


American Institute of Refrigeration, 
at Washington, May, 1929. Louis 
Baron, secretary, 203 West 13th 
St., New York City. 

American Oil Burner Association, an- 
nual convention, Hotel Pennsyl- 
vania, New York City, April 9-11, 
1929. For information, address 
the headquarters of the Association 
at 420 Madison Ave., New York 
City. 

American Society of Heating and 
Ventilating Engineers, 35th annual 
meeting, Chicago, Ill, Jan. 28-31, 
1929. A. V. Hutchinson, secretary, 
29 West 39th St., New York City. 


American Society of Mechanical En- 
gineers, annual meeting, in New 
York City, Dec... 3-7. Calvin Rice, 
secretary, 33 West 39th St., New 
York City. 

American Society of Refrigerating 
Engineers, at New York City, Dec. 
2-6, 1928. David S. Fiske, secre- 
tary, 37 West 39th St., New York 
City. 

Association of Iron and Steel Elec- 
trical Engineers, 25th annual con- 

- vention, Pittsburgh, Pa., June 17- 
22, 1929. A. A. Stewart, secretary, 
Steel Co., Monnessen, 

a. 


Engineering Institute of Canada, an- 
general and_ professional 
meeting,- at Hamilton, Ont., Feb. 
13-15, 1929. R. J. Durley, secre- 
Gas’ 2050 Mansfield St., Montreal, 

ue. 


Master Boiler Makers Association, at 
Atlanta, Ga., May 21-24. H. D. 
‘Vought, secretary, 26 Cortlandt 
St., New York City. 


Midwest Power Conference and Ex- 
hibition, at Chicago, Feb. 12-16; 
G. E. Pfisterer, secretary, 53 West 
Jackson Blvd., Chicago. 


National Exposition of Power and 
Mechanical Engineering wili be 
held at the Grand Central Palace, 
-New York City, Dec. 3-8. Address 
inquiries to the International Ex- 
position Company, Grand Central 
Palace, New York City. 


World Engineering Conference, 
Tokyo, Japan, October, 1929. All 
correspondence should be addressed 
to the Secretary, World Engineer- 
ing Conference, Nikon, Kogyo Club, 
Morunouchi, Tokyo. 


The first morning of the convention. 
Monday, will be devoted to the counci! 
meeting and to conferences of, delegates 
from the local sections. Regular tech- 
nical sections will begin on Monday 
afternoon. Coincident with the opening 
of the convention the National Power 
Show will be opened at the Grand 
Central Palace. A notice of this show 
is given elsewhere in this week’s News 
Section. 

“A short résumé of the papers that 
will be of particular interest to readers 
of Power follows: 


FUELS AND STEAM POWER 


Flow Measurement, by John L. Hodg- 
son. This paper has been prepared by 
an international authority on the orifice 
measurement of fluids and deals with 
the fundamental considerations on which 
all differential flow. meters must be 
based. This paper will be given Thurs- 
day afternoon. 

Orifice-Steam-Meter Coefficients, by 
R. W. Angus. A theoretical paper dis- 
cussing a table of orifice coefficients. 
To be presented Thursday afternoon. 

Peak-Load Problems in Steam Power 
Stations, by A. G. Christie. A thorough 
analysis of the peak-load problem, in 
which the various plans proposed for 
carrying annual peak loads are dis- 
cussed. In order to indicate the possible 
savings through the application of these 
methods, the author assumes a typical 
system and analyzes the annual operat- 
ing costs and resulting economies. 
Thursday morning session. 

Balancing Heat and Power in Indus- 
trial Plants, by R. V. Kleinschmidt. 
The purpose of this paper is to em- 
phasize the importance of various 
factors in increasing the amount of 
byproduct power available in industrial 
plants using process steam. The many 
sources of waste heat are scrutinized, 
and attention is given to the possible 
alteration of steam processes as a basis 
for the improvement of the heat-power 
balance. This paper will be given on 
Tuesday morning. 

Design of Steam Piping to Care for 
Expansion, by W. H. Shipman. This 
paper endeavors to arrive at the funda- 
mental principles of design, to present 
a complete mathematical theory of pip- 
ing subject to expansion, and to reduce 
the very complicated results to a simple 
basis. Thursday morning presentation. 

Influence of Coal Type on Radiation 
in Boiler Furnaces, by W. J. Wohlen- 
berg and R. L. Anthony. A discussion 
of the application of radiation calcula- 
tions to pulverized coal firing for a 
number of coals of widely varying com- 


position. To be presented Thursday 
morning. 
Progress Report of the Boiler Feed 
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Water - Studies Committee. Various 
branches of this subject will be pre- 
sented by subcommittees at the Thurs- 
day afternoon session. 


Gas AND OIL POWER 


Analysis of Oil Engine Performance 
with a View to Rating, by O. Nonnen- 
bruch. An analysis of many reliable 
tests to determine the fuel consumption 
per brake horsepower of Diesel engines. 
Wednesday morning. 

Progress Report of the Oil and Gas 
Power Division. To be given Wednes- 
day morning. 

HypDRAULICS 

Tests on Small Rotary Pumps, by F 
Ascher and. Herr Mattheus. An an- 
alysis of tests on small gear pumps as 
used for the circulation of oil, water 
and other fluids on all types of ma- 
chines. Presented Monday afternoon. 


SHop PRACTICE. 
Heavy-Duty Anti-Friction Bearings, 


by S. G. Koon. The advantages of ball 
or roller bearings on almost all types 
of operating mechanisms are stressed in 
this paper. Savings in power consump- 


tion and many other advantages are dis- 


cussed. Lubrication and.care of bear- 


ings are also given consideration. The 


paper will be given on Friday morning. 
MATERIAL HANDLING 


The Materials-Handling Problem in 
the Public Utility, by J. C. Somers. In 
this paper the author makes a definite 
attempt to summarize the whole problem 
of material handling in the public utility 
field, with specific reference to the 


_. central-station industry. 


In addition to the technical business 
of the convention an elaborate entertain- 
ment program has been arranged. An 
inspection trip will be made aboard 
the new Swedish-American Line S.S. 
“Kungsholm,” a motorship of 26,700 tons 
displacement, the latest in Diesel-driven 


passenger ships. Another excursion js 
planned to the Brooklyn Navy Yard, 
where the points of special interest will 
be a 10,000-ton cruiser under construc- 
tion, and the shops where the govern- 
ment is building Diesel engines for sub- 
marines. On another day there will be 
a trip to the M. W. Kellogg Company’s 
plant in Jersey City, where the manu- 
facture of industrial and central-station 
piping is carried on, and later a visit to 
the Kearny station of the Public Sery- 
ice Company will be made. The Hell 
Gate station of the United Electric Light 
& Power Company will be included in 
the itinerary, of special interest because 
of the installation of two 160,000-kw. 
turbine units now being made. 
Evening entertainments, including 
smokers, dinners and dances, are sched- 
uled for four nights during the conven- 
tion. A complete program has also 
been arranged for the ladies, which 
will include several luncheons, teas and 
dinners, and a number of excursions. 


Annual Power Show to Open Next Week 


Many New Exhibitors on the List—Industrial Motion Pictures 
and Export Day to Be Featured 


LTHOUGH tthe list of exhibitors at 

the Seventh National Exposition of 
Power and Mechanical Engineering, 
opening at the Grand Central Palace, 
New York City on Dec. 3, has already 
passed the 500 mark, new applications 
are still coming in and probably will 
continue to do so during the remaining 
few days before the opening. Last- 
minute reports indicate that the manu- 
facturers in all allied fields are taking 
an even greater interest in the show than 
was taken last year, when the exhibitors’ 
list also exceeded 500, 

Notable among the special features of 
the show will be Export Day, to be held 
on Thursday, Dec. 6. The program 
will be marked by the assembling of 
the members of the various foreign de- 
- partments of the exhibitors in order to 
answer questions peculiar to the export- 
ing of the various products. The for- 
eign attendance last year brought repre- 
sentatives from 33 foreign countries and 
five insular possessions of the United 
States. The interest of the many for- 
eign nations this years is greater than 
ever before, one of the outstanding re- 
quests coming from the Chinese Consul, 
asking that information covering the 
Power Show be translated into Chinese 
for distribution among the Chinese at 
various American Universities. 

Requests have been received from a 
large number of foreign governments 
for invitations to the Power Show. 
Every exhibitor has been notified of the 
date of Export Day, and special an- 
nouncements in several languages will be 
posted at the entrances to the exposition. 
Export Day will give the exhibitors of 
mechanical and power equipment the 
opportunity to display and discuss their 
products with foreign visitors in a way 
never before afforded at such expositions. 
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Special exhibits have also been ar- 
ranged by the Port of New York 
Authority, the Detroit Edison Company 
and the Department of Labor of New 
York State. 

The Port of New York Authority 
will exhibit models of the Staten Island- 
New Jersey bridge and the New Hudson 
River bridge. One of these models will 
have instruments connected which will 
indicate the strains set up by moving 
traffic, wind pressure, etc. The Author- 
ity will also show a model and plans 
of the proposed Union Freight. Station 
in New York City with railroad termi- 
nals, maps, etc. 

The Detroit Edison Company will 
show three models, photographs and de- 


tails of the application of modeling and ~ 


the design and layout of piping for 
power and heating plants. 

The New York State Department of 
Labor will send an exhibit from its 
Bureau of Industrial Hygiene, showing 
what the state has been doing to elimi- 
nate accidents and occupational diseases. 
The exhibit will be supplemented by a 
motion picture listed on the regular 
program. 

The motion picture program to be 
given at the show, and which was an- 
nounced in a recent News Section of 
Power, will be held in the auditorium 
on the fourth floor of the Palace. A 
seating capacity of 350 has been ar- 
ranged. A further feature, just an- 
nounced, will be a lecture at 9 o’clock 
Tuesday evening Dec. 4, by Senator 
Ashurst of Arizona, on the subject of 
water power. The lecture will be broad- 
cast from the hall by radio and will be 
preceded by introductory remarks by 
I. E. Moultrop, of the Boston Edison 
Company. 

Preparations are being made for the 


accommodation of an even larger num- 
ber of visitors, than last year, when the 
total reached 110,000. 


Riley Stoker Corp. Makes 
Armour Vice-President 


James W. Armour has been elected 
vice-president of the Riley Stoker Cor- 
poration, with headquarters at Worces- 
ter, Mass. Mr. Armour was graduated 
in mechanical engineering in 1913, from 
the Worcester Polytechnic Institute, and 
after four years in the patternmaking 
business in that city, served overseas in 
the Ordnance Department, attaining the 
rank of captain in the 26th Division, 
A.E.F. He entered the drafting depart- 
ment of the Riley Corporation at 
Worcester, in 1919, and after one year 
was transferred to the Detroit plant of 
that organization as inspector. He rose 
to the post of superintendent during the 
next five years and in 1925 returned to 
Worcester as manager of 
the company. 


In the News 


The key to industrial success, 
thinks Doctor Baker, of 
Carnegie “Tech,” is cheap 
power widely distributed and 
efficiently used. Unlike the 
ancients, huddled around a 
single fire trying to keep warm, 
our’ modern civilization has 
learned that energy cannot be 
hoarded, but must be ex- 
changed for the common good. 
Power, like information, should 
be the common possession of 
an enlightened and progressive 
people. 
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Coal Carbonization Plant 
For Steel Company 


George E. Learnard, president, Inter- 
national Combustion Engineering Cor- 
poration, announces that a contract has 
been closed with the Lukens Steel Com- 
pany, Coatesville, Pa., which provides 
for the building of a low-temperature 
coal carbonization plant at Coatesville. 

This will be the first low-temperature 
coal carbonization plant identified with 
the steel industry and the second instal- 
lation in America. The initial Ameri- 
can installation, near New Brunswick, 
N. J., is nearing completion and will 
be placed in operation during the com- 
ing month. Ground will be broken for 
the Coatesville installation the first ‘of 
the year and the plant is expected to 
be in operation early in 1930. 

The new plant will be owned and 
operated by the International Coal 
Carbonization Company (a subsidiary 
of International Combustion Engineer- 
ing Corporation), which will sell the 


gas to the Lukens Steel Company under | 


a long term contract. 

Approximately 1,759,000 cu.ft. of 
high-quality gas will be produced daily. 
This gas will be used for the heat treat- 
ing of steel throughout the Lukens Plant 
and will replace raw producer gas now 
used for this purpose. 

In addition to the gas derived from 
the new process, other valuable constitu- 
ents of the coal are to be recovered, 
including a high quality tar, light oils, 
a superior grade of anti-knock motor 
fuel and a high-grade domestic fuel. 
This fuel, which will be sold locally, will 


be well suited for domestic purposes, of } 


firm structure, easily ignited and abso- 
lutely smokeless. 

The initial installation will comprise 
six retorts and will be capable of car- 
bonizing 500 tons of high-volatile bitu- 
minous coal per day. The daily coke 
yield available for domestic use will 
average from 300 to 325 tons. The ulti- 
mate plant is designed for double this 
capacity. 


High Pressure Boilers 
For Paper Mill 


The growing interest in high-pressure 
steam for process work in industrial 
plants is again in evidence in the instal- 
lation, now under way, of two 650-lb. 
boilers in the Waldorf Paper Products 
Company’s plant at St. Paul, Minn, The 
boilers were furnished by the Edge Moor 
Iron Company, of Edge Moor, Del. 

The boilers are provided with 12,000 
sq.ft. of heating surface each, and are 
nominally rated at 1,200 hp. at a work- 


ing pressure of 650 Ib. gage. They are. 


equipped with superheaters designed to 
deliver 250 deg. superheat. Water walls 
and Edge Moor tubular air preheaters 
are also provided. Firing will be done 
by Unipulvo Unit pulverizers, two of 
which are to serve each boiler. Normal 
operation will be at about 450 per cent 
of boiler rating. 

The installation of the boilers and 
appurtenances for the Waldorf Paper 
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WELVE THOUSAND KILOWATTS OF POWER 
will be generated in the private plant of Chicago’s proposed 
75-story Apparelmart, to supply light and proper living 
conditions to its 18,000 daily inhabitants. Complete auto- 
matic stoker-fired equipment will be used on the boilers, 
which, it is said, will have a total rating of 20,000 hp. 


W. W. Ahlschlager, Inc., 
Architects 


Products Company is being made by the 
Robinson, Cary & Sands Company, also 
of St. Paul. 


British Columbia Project 


According to recent announcements 
important power developments are pend- 
ing in the Kootenay districts of British 


Columbia. The West Kootenay Power, 


Company is on the eve of building a 
huge hydro-electric plant on the Pend 
Oreille River. A survey is now in 
progress for a giant power plant and 
the company’s application for a water 
license is expected shortly. It has been 
stated that this will be one of the largest 
individual plants in the province. 


include the Coshocton Iron 


Combustion Engineering 
Unites Branches 


The International Combustion En- 
gineering Corporation has organized’ 
the Combustion Corporation of America 
as a holding company for its subsidi- 
aries. The step was taken, the manage- 
ment said recently, to unify the com- 
pany’s power plant activities in America. 

Subsidiaries which will be taken over 
ompany, 
Green Engineering Company, Raymond 
Brothers, Impact Pulverizer Company, 
Heine Boiler Company of St. Louis, 
Heine Boiler Company of Phoenixville, 
Pa., Hedges-Walsh-Weidner Company, 


of Chattanooga, and Ladd Water Tube - 


Boiler Company. 
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McGraw-Hill to Have Chicago Building 


and Resident Vice-President 


Four of Its Papers Now Published in Western Metropolis— 
Fifth Soon to Move to Chicago 


ment of its publishing operations, 
the McGraw-Hill Publishing Company 
is having erected for it in Chicago a 
building to bear its name and for the 
first time is placing there a resident 


- vice-president as head of its Chicago 


interests. The building is now in course 
of erection at 520 North Michigan Ave- 
nue, two blocks north of the Wrigley 
Building in a rapidly developing new 
business center and will house all the 
McGraw-Hill interests centering in Chi- 
cago. The resident vice-president will 
be Edward J. Mehren, a native Chi- 
cagoan, who has been with the McGraw- 
Hill organization in New York for 22 
years in editorial and publishing ca- 
pacities. 

These two moves are a logical result 
of the rapid expansion of the company’s 
activities in Chicago. It now publishes 
there four papers, The Magazine of 
Business, Factory and Industrial Man- 
agement, System, and Harvard Business 
Review, the last-named published for 
the Harvard University School of Busi- 
ness Administration. A fifth magazine, 
Industrial Engineering, will shortly be 
transferred from New York to Chicago. 

These developments have long been 
planned by the company. For 25 years 
it has maintained in Chicago large edi- 
torial, sales and circulation staffs, in 
intimate contact with those who have 
been making engineering and industrial 
history in that territory. This intimacy 
hhzs impressed on the organization the 
great engineering and industrial strides 
of the Middle West and its still greater 
potentialities. To be more intimately a 
part of that development, present and 
forthcoming, the company had long 
planned to publish part of its group of 
papers, there, and having accomplished 
this purpose, now signalizes its estab- 
lishment of a great publishing house 
in Chicago by taking its own building 
and establishing there a resident vice- 
president. ‘There are now over four 
hundred employees in and attached to 
the Chicago office. 

Edward J. Mehren, the resident vice- 
president, was born in Chicago and 
educated at the University of Illinois. 
After a short period of service in the 
civil engineering corps of the Burlington 
and St. Paul railroads, he became asso- 
ciate editor of Engineering Record, and 
in succession, editor of that paper, editor 
of Engineering News-Record, vice-presi- 
dent in charge of publication of four of 


the company’s magazines, and, finally,- 


vice-president and editorial director, in 
charge of editorial work of all its prop- 
erties. Recently, he was appointed 
editor of The Magazine of Business 
and will continue that responsibility as 
well as the resident vice-presidency. 
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James H. McGraw, Chairman of the 
Board of the company, made the follow- 
ing comments on these developments: 
“The publishing interests of the country 
have long been aware of the advantages 
of location near the center of population 
and industry. These have been advanc- 
ing steadily westward. The inevitable 
conclusion is that a house of national 
interests, particularly when it has a 
number of papers, should strengthen its 
position by decentralizing its operations 


and should not concentrate its forces in 
one center. 

“This step constitutes another forward 
movement in the steady growth in the 
McGraw-Hill organization as an effec- 
tive institution for serving American 
industry and business. It marks the 
realization of my hope of many years 
that the company should have a stron 
publishing house in the Middle \est, 
at a second major radiating point, giv- 
ing practical expression through the 
various channels of its activities, of the 
service opportunities and ideals of the 
McGraw-Hill Company. The organiza- 
tion has always been international and 
national in thought and purpose. Now 
it takes another step forward in the 
pk, sical expression of its aspirations 
and of the policies expressed in its 
papers.” 


Twenty-Five Years Ago— 


President Samuel Insull of the 
Commonwealth Edison Coin- 
pany, unveiling a tablet com- 
memorating the pioneer turbine 
central station in America 


The original 5,000-kw. Curtis 
steam turbine, which went into 
operation at the Fisk St. station 
in Chicago, Oct. 2, 1903. Tite 
machine is now a monument at 
the Schenectady works of the 
General Electric Company, its 
builders 


QUARELY on the shoulders of Samuel Insull, twenty-five years 

ago, rested the responsibility for an experiment in central-station 

practice, the outcome of which has since changed the entire aspect ot 

the industry. On Nov. 14, 1928, Mr. Insull, in the midst of a notable 

gathering of public-utility officials, unveiled a tablet commemorating 

the success of this experiment, dedicated to the first turbine-electric 
; station in America. 
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Nickel Smelter to Have 
Large Chimney 


Blasting operations have begun pre- 
liminary to the work of laying the base 
of the new smelter of the International 
Nickel Company at Copper Cliff, Ont., 
Canada. 

Some idea of the magnitude of the 
work of building the chimney, which 
is to be undertaken by the Canadian 


Custodas Chimney Company, is gleaned - 


from the statement that it is to be 512 ft. 
in height, and, when completed next 
summer, will represent 15,000 tons of 
masonry. The base to support this stack 
will be 60 ft. in diameter and embedded 
in solid rock, which previous diamond 
drilling has already tested to a depth 
of more than 50 it. 


New 60,000-Hp. Texas Plant 


An application has been filed by the 
West Texas Utilities Company with the 
Texas State Board of Water Engineers 
for a permit to impound 2,500 acre-feet 
of water annually on Lytle Creek, near 
Abilene, to provide water power for a 
hydro-electric plant which it desires to 
construct at a cost of $5,000,000. A pub- 
lic hearing on the application will take 
place Nov. 26. The new plant will 
be much the largest owned by the com- 
pany, with three units developing 20,000 
hp. each. The dam will impound 2,200,- 
000,000 gal. If the permit is granted, 
work will start on the dam next fall and 
the plant will be erected in 1930. 


British Ceramists Coming 


Returning the visit of American 
Ceramists, the British Ceramic Manu- 
facturers will be the guests of the 
Ceramic Manufacturers of America 
in the spring of 1929 the American 
Ceramic Society announces. A tenta- 
tive program covering the period from 
April 29 to May 18 has been prepared. 
The itinerary will include many visits to 
ceramic manufacturing plants of all 
kinds located in cities as far west as 
Mexico, Mo. The numerous oppor- 


tunities thus offered for sightseeing. 


will not be lost, and visitors will be 
shown the cities of Washington, Phila- 
delphia and New York, as well as 
— show places such as Niagara: 
alls. 


Applications to the Federal 
Power Commission 


R. M. Jones and others, of Pueblo, 
Colo., have applied to the Federal Power 
Commission for a license covering a 
project on St. Vrams Créek near Den- 
ver, which the applicants have been ex- 
amining under a preliminary permit. As 
a result of their studies it has been found 
that 8,230 primary horsepower can be 
‘developed. They plan, however, to in- 
stall equipment sufficient to generate 
28,960 hp. Four dams are to be con- 
structed. They will be fed from three 
reservoirs having a storage capacity of 
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110,500 acre-feet. 
for public-utility purposes. 


Welding Conference 


Purdue University announces its 
Fourth Annual Conference on Welding 
to be held at Lafayette, Ind., Dec. 12-14, 
1928, under the direction of the Engi- 
neering Extension Department, and the 
Department of Practical Mechanics, 
with the School of Chemical Engineer- 
ing and the Manufacturers of Welding 
Equipment, co-operating. This educa- 
tional conference will be devoted to the 
applications of electric, oxyacetylene and 
thermite welding to manufacturing and 
repair operations. Provisions will be 
made for exhibits and demonstrations. 


OBITUARY 


Harvey CLARK FAIRBANK, of the 
Turbine Sales Department, General 
Electric Company, Schenectady, N. Y., 
died on Sept. 19, 1928. He was grad- 
uated from Cornell University in 1905 
with the degrees of A.B. and M.E. and 
then entered the employ of the General 
Electric Company. In 1908 he was 
transferred to the turbine sales depart- 
ment, where he remained on special 
engineering sales work until the time 
of his death. 


FREDERICK KENT CoPELAND, president 
of the Sullivan Machinery Company, 
Chicago, IIl., since 1892, died at Clare- 
mont, N. H., on Nov. 10. He was 
taken sick during a visit to the com- 
pany’s Eastern plant in that city, and 
died after two days’ illness from ap- 
pendicitis. 

Mr. Copeland‘was born in Lexington, 
Mass., and was graduated from the 
Massachusetts Institute of Technology 
in 1876. After several years spent in 
Iowa and Colorado in mining engineer- 
ing work, he helped organize the Dia- 
mond . Prospecting Company in 1884 
and became its president. This com- 
pany engaged in contracting with the 
Diamond Core drills made at Claremont, 
N. H., by the Sullivan Machine Co. 

In 1892 the two companies were 
merged, with Mr. Copeland as president. 
Under his leadership Sullivan products 
were developed for a wide range of pur- 
poses, serving in mining, quarrying, 
construction and manufacturing indus- 
tries. Plants of the company were lo- 
cated at Claremont, and at Michigan 
City, Indiana. 

Mr, Copeland maintained active lead- 
ership up to the time of his final illness. 
He was a member of numerous engi- 
neering societies, including the Ameri- 
can Society of Mining and Metallurgical 
Engineers, the American Society of 
Mechanical Engineers, and the New 
York Engineers’ Club. He was past- 
president of the Engineers’ Club of Chi- 
cago, of the Western Society of Engi- 
neers, and of the National Metal Trades 
Association. He also served as a 
trustee of the Massachusetts Institute 
of Technology. 


Power is to be used 


PERSONALS 


Wa ter H. Burke has resigned as 
district manager of the companies under 
the executive management of Stone & 
Webster, Inc., in the Southwestern dis- 
trict, and is returning to the East. 

JosepH Bowes, formerly manager of 
the El Paso Electric Company, El Paso, 
Tex., has been transferred to the Vir- 
ginia Electric & Power Company and 
will assume charge of the Norfolk divi- 
sion of that company, effective Dec. 1, 
1928. 

Francis J. GANNON, formerly assist- 
ant treasurer and secretary of Davis 
Islands, Inc., Davis Islands, Tampa, 
Florida, and previous to that assistant 
treasurer for varying periods of time of 
various of the companies under the 
executive management of Stone & Web- 
ster, Inc., has been appointed manager 
of El Paso Electric Company (Texas 
corporation), El Paso & Juarez Traction 
Company, Rio Grande Valley Traction 
Company and Mesilla Valley Electric 
Company. 

H. D. Moore has severed his connec- 
tion with the Furnace Engineering 
Company, now a Combustion Engineer- 
ing subsidiary, and is associated with 
the Kennedy-Van .Saun Manufacturing 
& Engineering Corporation, New York 
City, in both an engineering and sales 
capacity. 

T. E. Barnum, former chief engineer 
of the Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., has been 
promoted to the position of consulting 
engineer for the company with offices 
in that city. 

ArTHUR F. Murray, for the last 
twelve years with the East Springfield, 
Mass., works of the Westinghouse Elec- 
tric & Manufacturing Company, has 
been appointed director of manufactur- 
ing operations on the staff of E. R. 
Norris, general works .manager, with 
headquarters at East Pittsburgh, Pa. 

H. Frencu, formerly gen- 
eral foreman of the De Laval Separator 
Company, Poughkeepsie, N. Y., has re- 
cently accepted a position as superin- 
tendent of the Graham & Norton Com- 
pany, of New York City. 

L. W. STEVENs, who was assistant 
superintendent of the Veeder Manufac- 
turing Company, Hartford, Conn., is 
now superintendent at the Hartford 
plant of Veeder-Root, Inc., the consoli- 
dated company. 


E. F. Rueut has left the employ of 
the Hooven, Owens, Rentschler Com- 
pany, Hamilton, Ohio, and has become 
connected with Cramp Morris Indus- 
trials, Incorporated, Philadelphia, Pa., 
as assistant chief engineer of the oil- 
engine department. 

L. S. SHAFFER has joined the organ- 
ization of the C. O. Bartlett & Snow 
Company, of Cleveland, Ohio, and will 
be in charge of the sales and develop- 
ment of the truck body Bartlett-Snow 
are building for the transport of pre- 
mixed concrete. 
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J. W. Younc, formerly in the Power 
and Central Station Design Department 
of the General Electric Company at 
Schenectady, but more recently station 
design engineer for the Duquesne Light 
Company, Pittsburgh, Pa. and the 
Byllesby Engineering & Management 
Corporation, is now affiliated with 
the New England Power Association, 
Boston, Mass. He is stationed with the 
Narragansett Electric Company, a sub- 
sidiary of the New England Power As- 
sociation, at Providence, R. I., as elec- 
trical engineer in charge of a newly 
formed engineering department. 


J. F. McLaucu tn, vice-president in 
charge of operations of the Virginia 
Electric & Power Company, has been 
promoted to the position of district man- 
ager in charge of the Stone & Webster 
interests in the Southwestern district, 
- which includes Texas, Louisiana and 
New Mexico, according to an announce- 
ment made by W. E. Wood, president 
of the Virginia Electric & Power 
Company. 


Barney G. TANG, assistant general 
superintendent of the Schenectady plant 
of the General Electric Company, has 
been named general superintendent to 
succeed the late James A. Smith. Mr. 
Tang has been with the company since 
1898. 


SociETY Notes 


AMERICAN ENGINEERING COUNCIL— 
The annual meeting will be held in 
Washington, D. C., Jan. 14-15, 1929, at 
the Mayflower Hotel. 


A.S.M.E.—Cuicaco Section. Joint 
meeting with the mechanical section of 
the Western Society of Engineers, in 
the Engineering Auditorium, Dec. 3. 
Subject: “What Things Are Made Of,” 
by Doctor Compton, University of 
Chicago. 


A.S.M.E. — PHILADELPHIA SECTION. 
Meeting, Nov. 27. Subject: “Cono- 
wingo Hydro-Electric Development,” by 
Alexander Wilson, 3rd, Assistant Chief 
Engineer, The Philadelphia Electric 
Company. 


A.S.H. & V.E. — MassacHUSETTS 
CuapTer. There will be a meeting in 
Boston on Dec. 3, at which A. C. Wil- 
lard, president of the society, will speak. 


A.S.H. & V.E—Council Meeting in 
New York City, Dec. 6, at 29 West 
39th St. At this meeting the program 
of the annual meeting will be discussed. 


AMERICAN WATER Works AssSOCcIA- 
TION, KENTUCKY-TENNESSEE SECTION— 
Annual meeting will be held Jan. 24-26, 
at Chattanooga, Tenn. F. C. Dugan, 
secretary, Kentucky State Board of 
Health, 532 W. Main Street, Louisville, 
Ky. 

NATIONAL MARINE ENGINEERS’ 
BENEFIT AssociaTION—The 54th an- 
nual meeting will be held in Washing- 


ton, D. C., Feb. 11-16, at the Hotel 
Hamilton, 
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BusINEsSs NOTES 


THe GriscoM-RussELL CoMPANY, 
New York City, has opened a new 
branch office in Memphis, Tenn. 

Tue BotFieLD REFRACTORIES CoM- 
PANY, Philadelphia, Pa., announces that 
The Marshall Supply Company, Inc., 
operating in Pittsburg, Kan., and Tulsa, 
Okla., has been appointed distributor of 
all Botfield products. 

THE WAGNER ELECTRIC CORPORATION, 
of St. Louis, Mo., announces the change 
of address of its office and service sta- 
tion in Los Angeles, Calif. The new 
quarters will be at 1220 South Hope St. 

Tue W. C. West Company, Chicago, 
Ill., announces that it will be represented 
in the Colorado territory by S. Howard 
Eisenberg, 2812 Ash St., Denver, Colo. 

F. A. Vaucun, INc., consulting: en- 
gineers, formerly of 467 Jackson St., 
Milwaukee, Wis., announce that they 
have moved to 275 Thirty-first St., that 
city. 


For the News 


Power's News Section is en- 
deavoring to blend with the 
_ happenings of the week a pic- 
ture or two with real news in- 
terest—something unusual in 
power plant activities. If there 
are features in the power 
equipment in your plant that 
seem to you unusual and of 
real pictorial interest, why not 
drop the News Editor a line? 


THE Brooks Company, 
Scranton, Pa., announces that its Phila- 
delphia office has been moved from the 
Morris Building to Room 913, Fidelity- 
Philadelphia Trust Building, the same 
city. 

Tue AMERICAN ELEcTRIC SWITCH 
CorRPORATION, Minerva, Ohio, has 
placed a direct factory representative in 
the Metropolitan district, discontinuing 
the services of Holland & Monaghan, 
manufacturer’s representatives. The 
New York office and warehouse is now 
located at 430 East 53rd St., with G. E. 
Lindstrom as manager. 


Tue De La VerRGNE MAcHINE Com- 
PANY announces .that although its plant 
and general offices have been moved 
from New York to Philadelphia, the 
company still maintains a large staff at 
its New York City branch offices at 
100 Broadway. 


BETSON-JEWELL, INCORPORATED, for- 
merly of Rome, N. Y., announces that 
its entire capital stock has been pur- 
chased by the Cyclone Grate-Bar Com- 
pany, of Buffalo, N. Y. The new office 
of the company has been established at 
9 Grimes St., Buffalo. The company 
will continue under the same name at 


the new address, and the executive 
officers, J. H. Vought, president, and 
G. H. Duryea, vice-president, will con. 
tinue in charge. 


THE Pomona PuMp Company, of 
Pomona, Calif., manufacturers of the 
Pomona water lubricated turbine pump, 
has made the following arrangements 
for representation in the East. F, L, 
Lucas, sales department engineer for q 
number of years at Pomona, has been 
appointed general Eastern manager, 
with headquarters at 750 North High 
St., Columbus, Ohio. Arrangements 
have been made with Henion & Hubbell 
of Chicago, to cover a considerable part 
of Illinois, Michigan, Wisconsin and 
Indiana. In New York arrangements 
have been completed with the Hydraulic 
Engineering Corporation, F. W. Mee- 
gan, president, to represent Pomona. At 
Philadelphia, the Crane Pump & Lumber 
Company will represent them in that 
territory. T. M. Carroll, formerly man- 
ager of the Los Angeles office, has been 
transferred to New York as district 
manager for the Northeast district. 
The Sydnor Pump & Well Company, 
of Richmond, Va., will represent 
Pomona in that locality, and at the 
present time factory representatives are 
stationed at Chicago, Cleveland, Rich- 
mond, Atlanta and other points. 


THE Epwarp Vatve & Manurac- 
TURING Company, East Chicago, Ind., 
announces the appointment of James A. 
Riordan Company, Inc., 451 Colman 
Building, Seattle, Wash., as Northwest 
representatives, serving the territory 
Washington, Oregon, Northern Idaho, 
British Columbia and Alberta. 


TRADE CATALOGS 


CoNDENSATE DiscHARGER—A four- 
page bulletin on the subject of con- 
densate dischargers manufactured by the 
Cochrane Corporation, Philadelphia, 
Pa., has been issued under the designa- 
tion No. 682. This bulletin gives data 
and price lists of the product, as well as 
some descriptive material and illustra- 
tions. 


DirsEL Encines—The Atlas Imperial 
Diesel Engine Company, of Oakland, 
Calif., has issued a bulletin, No. 628-C, 
describing its stationary Diesel engines 
of the mechanical-injection four-stroke- 
cycle type, suited to many purposes. 
Illustrations of these engines are nu- 
merous in the publication, together with 
considerable descriptive text. 

CENTRIFUGAL Pumps—A six-page 
folder was recently issued by the Fred- 
erick Iron & Steel Company, Frederick, 
Md., illustrating the wide variety of 
single- and multi-stage pumps manufac- 
tured by that company and arranged -for 
power drives of all kinds. The folder is 
entirely illustrative, there being practi- 
cally no text. 

LupricaTING O1rs—“The Oils That 
Stay Put” is the title of a booklet of 24 
pages issued by E. F. Houghton & Com- 
pany, Philadelphia, Pa. The booklet 1s 
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not illustrated, but is a carefully com- 
piled text dealing with the properties of 
“absorbed oils” manufactured by this 
company. In the back pages there is a 
comprehensive list of machines which 
require lubrication, each one having set 
opposite it the grade of Houghton oil 
best adapted. 


LeaTHER BeELTINGC—E. F. Houghton 
& Company, North Philadelphia, Pa., 
have issued two booklets which cover 
very completely the story of leather used 
in belting. One of these, “The Story 
‘of Vim Leather,” is an illustrated de- 
scription of the steps that take place in 
the production of leather from the time 
the cattle are raised till the finished 
belt is all that remains of their hides. 
In the second publication, “The Belt 
That Puts the Pull in the Pulley,” there 
is considerable information about the 
general subject of leather belting, special 
attention being given to the properties 
of the product made by the Houghton 
company. This booklet also contains a 
chapter on the care of belting, and tables 
and diagrams concerning proper in- 
stallation. 


AvutToMaATic Arc WELpING—The Lin- 
coln Electric Company, Cleveland, Ohio, 
has just issued an eight-page bulletin 
describing its “Electronic Tornado” pro- 
cess of automatic electric arc welding. 
This process, it will be remembered, was 
announced some time ago as a distinct 
innovation in welding methods. The 
present bulletin describes the new pro- 
cess, contrasting it with the older method 
of welding. There are several illustra- 
tions of the crystalline structure of 
welds, showing how the Lincoln process 
produces a fine-grained weld having 
great strength. 


METERING EguipMent—The Con- 
nersville Blower Company, Conners- 
ville, Ind., has just issued a revised 
edition of Bulletin 4D, dealing with 
Connersville metering equipment for 
measuring the flow of gases. These 
meters, of the rotary displacement type, 
are fully described and illustrated in the 
publication, and there is also included a 
historical sketch of the development of 
this principle of metering. 


Arr Compressors — The Chicago 
Pneumatic Tool Company, New York 
City, has issued Bulletin No. 788, an 
eight-page publication illustrating its 
line of vertical electric power-driven 
compressors. There are several applica- 
tion data tables and a complete text 
describing the line. 


Inprcators—The Schutte & 
Koerting Company, of Philadelphia, Pa., 
has recently published Bulletin 6-F, a 
four-page leaflet describing its flow- 
indicating device which makes visible 
the flow of liquids in circulatory sys- 
tems. The company’s practice of print- 
ing diagrams in colors to show the vari- 
ous states of the fluids under discussion 
is here employed to good advantage in 


explaining the action of the flow indi- 
cator, 
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Last Minute News 


Word comes in of the contem- 
plation by large power interests 
of the formation of one of the 
largest electric utility mergers 
in the world. This will tie in 
the producing and transmitting 
units of companies extending 
from Niagara Falls to Cono- 
wingo, Md., and will include, 
it is said, the St. Regis Paper 
Company, the Northeastern 
Power Company, the United 
Gas Improvement Company, 
the Mohawk Hudson Power 
Company, the Rochester Cen- 
tral Power Company, and the 
Buffalo, Niagara & Eastern 
Power Corporation. 


FUEL PRICES 


COAL 


The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run, except 
Pittsburgh gas slack: 


Bituminous Market Price 
(Net Tons) Quoting per Tor 
Navy Standard... New York..... $2. s3Rt2. 60 
Kanawha......... Columbus..... 1.35@ 1.75 
Smokeless........ Cincinnati..... 2:23 
Smokeless........ Chicago....... 5 
S. E. Kentucky... Chicago....... .35@ 1.60 
Gas Slack........ Pittsburgh... .. 1.00@ 1.20 
Big Seam......... Birmingham... . 1.25@ 1.50 
Anthracite 
(Gross Tons) 
Buckwheat....... New York..... $2. 75@$3.00 
FUEL OIL 


New York—Nov. 22, f.o.b. Bayonne, 
N. J., 28@34 deg., Baumé, industrial 
use, tank-car lots, 4%c. per gal.; 36@40 
deg., furnace, tank-car lots, 64c. per gal. 

St. Louis—Nov. 7, tank-car lots, 
f.o.b. St. Louis, 24@26 deg., $1.3709 per 
bbl. or 42 gal.; 26@28 deg., $1.4209 per 
bbl.; 28@30 deg., $1.4709 per bbl.; 30@ 
32 deg., $1.5209 per bbl.; 32@36 deg., 
gas oil, 4.151c. per gal.; 38@40 deg., 
5.105c. per gal. 

Pittsburgh—Nov. 13, f.o.b. local re- 
finery, 30@34 deg., fuel oil, 5c. per 
gal.; 36@40 deg., 53c. per gal. 

Philadelphia—Nov. 17, 13@19 deg., 
$0.95@$1.02 per bbl. or 42 gal.; 22 deg. 
plus, $1.47@$1.53 per bbl.; 26@30 deg., 
$2.00@$2.06 per bbl. 

Cincinnati—Nov. 20, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baumé, 
5c.:per gal.; 26@30 deg., 54c. per gal.; 
30@32 deg., 5.95c. per gal. 

Chicago—Nov. 17, tank-car lots, f.o.b. 
Oklahoma, freight to Chicago, 90c. 
per bbl. or 42° gal.; 22@26 deg., 65c. 
per bbl.; 26@30 deg., 75c. per bbl.; 
30@32 deg., 974c.@$1 per bbl. 

Boston—Nov. 19, tank-car lots, f.o.b. 
12@14 deg. Baumé, 4.55c. per gal.; 
28@32 deg., 5.6c. per gal. 

Dallas—Nov. 17, f.o.b. local refinery, 
26@30 deg., $1.20 per bbl. or 42 gallons, 


This bulletin is in the usual style of the 
company and gives numerous photo- 
graphs of this line of direct-current mo- 
tors, built in sizes from three to 500 hp. 


Bucket-HANDLING CRANES — In 
catalog No. C-103 the Cleveland Crane 
& Engineering Company takes up in 
considerable detail the subject of cranes 
for use in bucket handling. Many in- 
stallations are given as well as 
descriptive material, tables and dia- 
grams. The publication covers 34 
pages. 

Lusricants — Engineering Bulletin 
No. S-78 has recently been issued by the 
Standard Oil Company of Indiana to 
assist distributors of oils in the handling, 
storing and dispensing of this product. 
Primarily intended for salesmen instruc- 
tion, this bulletin has much material of 
value to those. who are large consumers 
of oil. Numerous diagrams and photo- 
graphs help to clarify the text. 


SAFETY AND RELIEF VALves—The 
Ashton Valve Company, of Boston, 
Mass., has just issued a voluminous 
catalog, No. 28, dealing with many 
types of safety valve for a variety of 
uses. Gages of all kinds and many 
other accessories applicable to the loco- 
motive and power plant field are de- 
scribed and illustrated. An extract 
from the A.S.M.E. Boiler Construction 
Code is included in the back of the 
catalog, as well as numerous tables and 
compilations of data bearing on the use 
of valves and gages. The publication 
contains 200 pages. 


LEATHER Betts—A handbook of small 
belt drives, issued by the L. H. Gilmer 
Company, Tacony, Philadelphia, Pa., 
discusses the use of belts of rubber and 
cord fabric for power transmission, with 
special reference to the application of 
V-belts to short-center and high-speed 
drives. Engineering data are given for 
use in designing V-belt drives and 
numerous illustrations show Gilmer 
belts on a wide variety of machines. 
The book will be sent to executives who 
request it from the L. H. Gilmer 
Company. 

THE AMERICAN ELEctTRIC SWITCH 
CorPporATION, Minerva, Ohio, have 
issued a new catalog covering their line 
of Safety Switches, Meter Switches, 
and Fuse Panels. 


RepucErs—Catalog No. 166, 
issued by the D. O. James Manufactur- 
ing Company, Chicago, deals with the 
various types of speed reducers made 
by the company, designated as planetary 
straight-line-drive spur gear, right- 
angle and right-angle vertical-drive spur 
gear, medium- and heavy-dtty worm 
gear, and generated continuous-tooth 
herringbone speed reducers of single and 
double type, the former containing one 
set and the latter two sets of gears. In 
the 160 pages in the catalog are given 
the construction and advantages of each 
type, with directions for lubrication, in- 
stallation and care, physical dimensions, 
weight, ratios, horsepower, speed, etc. 
Torque and horsepower rating tables 
add to the value of this treatise on speed 
reducers. 
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lew Plant Construction 


COMPILED BY THE MCGRAW-HILL BUSINESS NEWS DEPARTMENT, WHICH IS 
PREPARED TO FURNISH A MORE COMPLETE DAILY SERVICE TO THOSE WHO WISH IT 


Colo., Colorado Springs—St. Francis Hos- 
pital, will soon award contract for the con- 
struction of a laundry and boiler house, in- 
cluding equipment. Estimated cost $50,000. 

Ia., Cedar Rapids—City voted $640,000 
bonds for the construction of an elec- 
trically operated waterworks plant includ- 
ing filtration plant, pumping station, etc. 
Alvord, Burdick & Howson, 8 South Dear- 
born St., Chicago, Ill., are consulting en- 
gineers. 


Mass., Salem—Colonial Garage, Inc., 281 
Derby St., awarded contract for the con- 
struction of a boiler house, also_addition 
to repair and service garage. Estimated 
cost $40,000. W. H. Hunt & Son, 208 Es- 
sex St., are architects. 


Mich., Allegan—City is having plans pre- 
pared for the construction of a power plant 
and dam 3,500 hp. capacity. _ Estimated 
cost $255,000. Ayres, Lewis, Norris & 
May, Cornwall Bldg., Ann Arbor, are en- 
gineers. 


Mich., Detroit — Dept. of Public Works, 
will soon award contract for the construc- 
tion of a sewage pumping station at East 
Jefferson St. and Connors Creek. Esti- 
mated cost $1,250,000. P. A. Fellows, is 
city engineer. 


Miss., Durant — Lewis Grocery Co., M. 
Lewis, Pres., awarded contract for the con- 
struction of a cold storage plant to O. E. 
Lewis Co., Inc., 853 Carondelet St., New 
Orleans, La. Estimated cost $50,000. 


Miss., Hattiesburg—Hercules Powder Co., 
Delaware Trust Bldg., Wilmington, Del., 
awarded contract for the construction of a 
sub-station here to Mississippi Power Co., 
Gulfport, Miss. 


Mo., St. Louis—Bd. of Public Service, J. 
Pritchard, Dir., City Hall, will receive bids 
until Dee. 18, for the construction of a sub- 
station for electric lighting district F. 
Estimated cost $30,000. 


Mo., St. Louis—Syndicate, c/o C. P. 
Heath Real Estate Co., 818 Chestnut St., is 
having plans prepared for the construction 
of an 8 story apartment building including 
steam heating and refrigeration systems, 
electric elevators, incinerators, etc. at 
Pershing St. and Taylor Ave. Estimaetd 
cost $800,000. T. P. Barnett Co., 1569 
Arcade Bldg., is architect. 


N. J., Jersey City—Bd. of Freeholders of 
Hudson County, Court House, will receive 
bids about Dec. 1, for the construction of 
an 8 story maternity hospital including 
steam heating, ventilation and refrigeration 
systems, boilers, pumps, elevators, etc., at 
Clifton Pl. Estimated cost $2,000,000. C. H. 
Ziegler, 75 Montgomery St., is architect. 


N. J., Radburn—City Housing Corp., A. 
Bing,. Pres., 18 East 48th St., New York, 
N. Y., will build a group of apartment 
buildings including steam heating system, 
boilers, elevators, ete., here. Estimated 
cost $4,000,000. H. Wright, R. Kohn, F. 
Ackerman, and C. S. Stein, 56 West 45th 
St., New York, are associate architects. 
Work will be done -by separate contracts. 


O., Barberton—Henry .Coal & Ice Co., A. 
R. Henry, Pres., awarded contract for the 
construction of an ice plant to Bernard 
Construction Co., 223 8rd Ave. Estimated 
cost $100,000. 


0., Willoughby — City Ice & Fuel Co., 
E. C. Balzhizer, V. Pres., 6611 Euclid Ave., 
Cleveland, is receiving bids for the con- 
struction of an ice plant, here. Estimated 
cost $100,000. C. C. Coneley, c/o owner, is 
engineer. 


Pa., Kittanning—U. S. Engineer Office, 
Keenan Bldg., Pittsburgh, received lowest 
bid for: the construction of Lock No. 7 on 
Allegheny River including power house, 
here, from Dravo Contracting Co., Pitts- 
burgh. - Estimated cost $719,034. 


Pa., Pittsburgh—Duquesne Light Co., 6th 
Ave., has work under way on the construc- 
tion of a power plant at Brunot Island. 
Estimated cost $3,000,000. H. M. Byllesby 
Engineering & Management Co., 231 South 


La Salle St., Chicago, Ill., Engr., will build © Electric Power.Commission of Ontario, 190 


and award separate contracts. Excavation 
started. 


Tex., Lufkin—Lufkin Ice Co., c/o J._i, 
Phillips, Pres., plans the construction of a 
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60 ton ice plant. Estimated cost $100,000. 
Private plans. 


Tex., Donna — J. E. Morgan, San Juan, 
plans the construction of a cold storage 
plant, here. Estimated cost $75,000. Pri- 
vate plans. 


W. Va., Charleston — New Kanawha 
Power Co., Glen Ferris, subsidiary of Union 
Carbide & Carbon Co., 30 East 42nd St., 
New York, N. Y., has been authorized by 
Public Service Commission to construct two 
dams on New River at Hawks Nest. 
Initial expenditure $7,000,000. 


B. C., Essondale—Provincial Government, 
Victoria, will soon award contract for the 
construction of a hospital including power 
house, ete., here. Estimated cost $1,600,- 
000. H. Whittaker, 1843 Foul Bay Rd., 


Victoria, is architect. P. Philip, c/o Dept. 


of Public Works, Victoria, is engineer. 


Ont., Port Colborne — Town, awarded 
contract for the construction of a storm 
sewage system including seven pumping 
stations. Estimated cost $135,000. 


Ont., Sandwich—Canadian Salt Co., Ltd., 
Sandwich St. W., plans the construction 
of a 72 x 80 ft. boiler house. Estimated 
— $75,000. Work will be done by day 
abor. 


Ont., Scarborough — Hydro - Electric 
Power Commission of Ontario, 190 Uni- 
versity Ave., Toronto, plans the construc- 
tion of a 4,000 hp. electric sub-station on 
North Bonnington Ave. Estimated cost 
$75,000. KF. A. Gaby, 190 University Ave., 
Toronto, is engineer. 


Equipment Wanted 


Boiler and Accessories—Bureau of Yards 


. & Docks, Navy Dept., Washington, D. C., 


will readvertise for bids for boiler and ac- 
cessories at Naval Operating Base, San 
Diego, Calif. Former bids rejected. 


Coal Handling and Conveying Equipment 
—General Motors Co. of Canada, Oshawa, 
Ont., plans to purchase coal handling and 
conveying equipment for proposed 4,000 ton 
coal storage plant. Estimated cost $40,000. 


Coal Pulverizer—Bd. of Purchases, City 
Hall, Columbus, O., H. C. Cain, Secy., will 
receive bids until Nov. 30 for a motor 
driven direct connected unit type coal pul- 
verizer for municipal light plant. 


Power and Light Plant Equipment — 
Common _ Council, C. Wilson, Clk. and 
Treas., “Portland, Ind., will receive bids 
until’ Dec., 3- for. power and light plant 
equipment ‘including 1,500 kw. condensing 
steam turbine direct connected to 1,500 kw. 
1,875 kva., 80 power factory, 3 ph. 60 
cycle, 2,300 v., 3,600 r.p.m., a.c. generator, 
35 kw., 125 v. d.c. compound wound direct 
connected exciter and switchboard, 4,200 
sq.ft. condenser for use with above, $55.- 
000; 2,000 kw. condensing steam turbine 
direct connected to 2,000 kw., 2,500 kva., 
80 power factor 3 ph., 60 cycle, 2,300 v., 
3,600 r.p.m.. a.c. generator, exciter and 
switchboard, 5,500 sq.ft. surface condenser 
$65,000. 


Refrigeration -Equipment — Dept. of 
Health, Div. of Laboratories and Research, 
Albany, N. Y., will receive bids until Dec. 
18 for refrigeration equipment. 


Refrigeration Equipment—Dept. of Men- 
tal Hygiene, Capitol, Albany, N. Y., will 
receive bids until Dec. 19 for refrigeration 
equipment for Binghamton State Hospital, 
Binghamton, N. Y 

Transformers — Signal Corps Procure- 
ment Dist., Brooklyn, N. Y., will receive 
bids until Dec. 4 for 2,500 audio frequency 


transformers. 


Transformers, Switches, ete. — Hydro 


University Ave.,.Toronto, Ont., plans to 
purchase transformers, switches, switch- 
boards, insulators, etc., for proposed elec- 
tric sub-station at Scarborough, Cnt. 


Industrial Projects 


Ala., Talladega — BAG FACTORY and 
BOILER HOUSE — Bemis Bros. Bag Co., 
601 South 4th St., St. Louis, Mo., awarded 
contract for the construction of a bag fac- 
tory including 2 story, 150 x 643 ft. main 
building, 2 story, 147 x 664 ft. Weave shed 
1 story, 83 x 182 ft. picker building and 
49 x 49 ft. boiler house, ete. to Fiske- 
Carter Construction Co., Greenville, S. ¢c, 
Estimated cost $750,000. 


Ark., Fort Smith — CREAMERY and 
MILK PASTEURIZING PLANT—Quality 
Milk Co., C. Ward, 210 North 10th St., will 
build a 2 story, 140 x 150 ft. creamery and 
milk pasteurizing plant. Cable Engineer- 
ing Co., Dallas, Tex., is engineer. Work 
will be done with local labor under the 
supervision of engineer. 


Calif., Los Angeles—AIRPLANE FAC- 
TORY—Fokker Aircraft Corp., 119 East 
42nd St., New York, N. Y., plans the con- 
struction of an airplane factory, here. Es- 
timated cost $750,000. 


Ind., Lafayette—MACHINE SHOP—In- 
ternational Harvester Co. awarded contract 
for the construction. of a machine shop, 
etc., at Second and South Sts., to George 
E. Dahm, 319 North 26th St. Estimated 
cost $40,000. 


Ind., Valparaiso — FACTORY and 
POWER HOUSE —Fibroc Insulating Co, 
is having plans prepared for the construc- 
tion of a 1 story, 112 x 350 ft. factory and 
power house. Estimated cost $100,000. 
Lockhart & Fett, 457 Associates Bldg., are 
architects. 


Md., Baltimore — CABLE FACTORY — 
Western Electric Co., E. S. Bloom, Pres., 
195 Broadway, New York, N. Y., sub- 
sidiary of American Telephone & Telegraph 
Co., awarded contract for the construction 
of plant for the manufacture of telephone 
cable and wire here to H. K. Ferguson Co., 
Hanna Bldg., Cleveland, O. Estimated cost 
approximately $15,000,000. 

Mich., Detroit — AUTOMOBILE BODY 
PLANT—Brigges Mfg. Co., 11631 Mack St. 
will soon award contract for a 2 and 3 story, 
575 x 700 ft. automobile body plant on East 
Warren Ave. <A. Kahn, 1000 Marquette 
Bldg., is architect. Elevators, conveyor, 
crane, electric motors, etc., will be required. 

N. Y., New York—KRAFT PAPER MILL 
—International Paper Co., Park Ave. and 
42nd St., plans the construction of a kraft 
paper mill, 200 ton daily capacity in one 
of the southern states, location not decided. 

N. Y., Oswego — HYDRO CHEMICAL 
PLANT — Oswego Industries Corp., 15 
Broad St., New York, is having plans pre- 
pared for the construction of a plant, here. 
Estimated cost $700,000. E. E. Whitney, 
East Bridge St., Oswego, is engineer. 

N. C., Charlotte — RAYCN PLANT — 
Rayon Co. of America, D. B. Hilliard, Pres., 
Wilmington, Del., plans the construction of 
a rayon plant here. Estimated cost 
$3,000,000. 

Pa., Philadelphia — RADIO FACTORY 
ADDITION — A. Atwater Kent, Wissa- 
hickon Ave. and Abbotsford Rd., awarded 
contract for a 1 story, 515 x 911 ft. addi- 
tion to radio factory to William Steele 
Sons Co., 15th and Race Sts. Estimated 
cost $1,000,000. 

Pa., Trafford — PLANT — Westinghouse 
Electric & Mfg. Co., East Pittsburgh, will 
build a 1 story, 60 x 500 and 100 x 450 ft. 
plant here. Estimated cost $150,000. B. 
H. Prack, Martin Bldg., Pittsburgh, Pa., 18 
architect. 

Tex., San Antonio — MILK and ICE 
CREAM PLANT — Metzger Dairies Inc. 
C. Metzger, Pres., Dallas and Amarillo, 
plans the construction of a milk and _ ice 
cream plant, here. Estimated cost $60,000. 
Machinery and equipment will be required. 

Ont., Port Stanley — COKE PLANT — 
Dominion Gas Co., S. B. Severson, Mgt. 
St. Thomas, plans the construction of a 
coke plant, here, Estimated cost $2,000,000. 


POW ER— November 27, 1925 
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